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PREFACE  TO  THIRD  EDITION. 


In  presenting  to  my  professional  brethren  the  Third  Edition 
of  a book  which  has  been  so  kindly  received  as  this,  I have 
only  to  express  a hope  that  it  will  not  pi’ove  less  acceptable 
than  its  predecessors.  The  whole  has  been  carefully  revised, 
much  of  it  has  been  re-wiatten,  important  additions  have  been 
made  to  almost  every  chapter,  and,  of  the  six  hundred  and 
seventy-two  woodcuts,  eighty-eight  are  new,  and  many 
colom’ed. 

THOMAS  BRYANT. 


53,  Upper  Brook  Street, 

Grosvenor  Square; 

London,  December,  1878. 


PREFACE  TO  SECOND  EDITION. 


A SECOND  EDITION  of  this  manual  having  been  called  for, 
I have  availed  myself  of  the  opportunity  to  make  some  altera- 
tions in  the  substance  as  well  as  in  the  aiTangement  of  the 
work,  and,  with  a view  to  its  improvement,  have  recast  the 
materials  and  revised  the  whole.  I have,  also,  to  make  the 
work  more  complete,  added  much  new  matter,  including  chap- 
ters on  diseases  and  injuries  of  the  eye  and  ear,  some  remarks 
on  dental  surgery,  on  the  diagnosis  of  ovarian  tumours,  and 
on  deformities,  together  with  at  least  one  hundred  new  wood- 
cuts. 

The  book  has  also,  for  the  sake  of  greater  convenience,  been 
divided  into  two  volumes,  the  first  including  the  elementary 
principles  of  our  art,  general  subjects,  tumours,  the  surgery  of 
the  cutaneous,  lymphatic,  nervous,  circulatory,  and  digestive 
systems;  and  the  second  the  surgery  of  the  respii'atory, 
urino-genital,  muscular,  and  osseous  systems,  gunshot  wounds 
and  amputations,  with  a full  general  index. 

I am  well  aware  that  I have  failed  to  realise,  in  the  execu- 
tion of  my  task,  the  ideal  standard  I,  at  starting,  proposed  to 
myself,  and  I knew  when  I first  undertook  to  write  the  book 
how  difficult  it  was  to  compress  the  treatment  of  the  vast  range 
of  subjects  included  under  the  title  of  Surgery  into  one  volume; 
but  my  object  was  to  offer  such  an  epitome  of  the  main  prin- 
ciples and  methods  of  practice  as  should  be  serviceable  to  the 
student  and  practitioner;  and  from  the  reception  the  first 
edition  of  this  work,  published  in  November,  1872,  has  met 
with  in  Great  Britain  and  America,  I feel  justified  in  saying 


PKEFACE. 


Vll 


that  I have  not  failed  in  the  attempt,  amd  that  the  book 
supplied  a want  felt  by  the  professional  public. 

To  the  many  reviewers,  who  have  acknowledged  my  labours 
so  fairly  and  so  fully,  my  thanks  are  clearly  due,  but  still  more 
to  the  profession  which  has  welcomed  my  humble  seiwices  so 
kindly. 

Fully  alive,  therefore,  to  the  generous  appreciation  of  my 
past  work,  and  assuring  my  readers  that  no  pains  have  been 
spared  to  bring  the  present  iip  to  as  high  a standard  as  my 
time  and  opportunities  have  allowed,  I submit  it  in  all  con- 
fidence to  the  kind  consideration  of  my  professional  brethren 
as  no  unworthy  exposition  of  modern  British  Surgery. 

In  its  execution  I have  endeavoured  to  acknowledge  on  all 
occasions  the  claims  of  others,  and  whatever  merit  or  novelty 
may  attach  to  their  views  or  operations ; for  my  msh  has  been 
to  represent  not  so  miich  my  own  opinion  as  the  position  of 
Surgei-y  at  the  time  I write. 

It  only  remains  for  me  to  express  once  more  my  obligations, 
to  Mr.  Thomas  Turner,  the  Treasurer  of  Guy’s  Hospital, 
by  whose  kindness  the  materials  in  the  unrivalled  collections 
of  that  institution  were  placed  at  my  disposal;  to  my  col- 
leagues, Drs.  Moxon,  Goodhart,  and  Pui-ves,  Messrs.  Howse, 
C.  Higgens,  and  Moon;  and  to  Mr.  Wesley,  the  artist  who 
has  so  ably  illustrated  these  pages. 

Since  I first  undertook  this  work  death  has  deprived  me  of 
two  colleagues,  Mr.  Poland  and  Dr.  Phillips,  both  of  whom 
rendered  me  many  friendly  services  and  much  valuable  assist- 
ance. I refer  to  their  names  with  gratitude  and  regret. 


53,  Upper  Brook  Street, 

Grosvenor  Square; 

March,  1876. 
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INTBODUOTORT  CHAPTER. 

Sttegeex  is  of  a twofold  nature.  It  is  a science  and  also  an  art — a 
department  that  requires  to  be  known  and  another  to  be  practised.  The 
science  embraces  a knowledge  of  the  character,  the  causes,  and  the 
effects  of  disease  and  injury,  and  also  of  the  processes  by  which  they 
are  best  repaired  j the  art,  the  treatment  of  diseases  or  injuries  as 
they  present  themselves.  The  latter,  however,  in  order  to  be  successful, 
must  be  based  upon  science,  and  science  must  be  supported  by  obser- 
vation, at  the  bedside,  where  the  phenomena  of  disease  must  be  studied, 
and  the  symptoms  recognised  as  well  as  duly  weighed ; and  also  in 
the  post-mortem  room,  where  the  effects  are  to  be  traced.  The  great 
object  of  the  student,  therefore,  should  be  clinical  and  pathological 
investigation,  the  study  of  the  living  and  the  dead.  It  is  by  this 
alone  he  can  hope  to  acquire  a solid  basis  on  which  to  ground  his 
practice. 

The  external  features  of  a local  disease  may  appear  the  same  to  the  skilled  and 
student  as  to  the  most  accomplished  practitioner  j whereas  the  pheno-  unskilled  ob- 
mena  of  disease  are  often  perceptible  to  the  surgeon  alone — the 
acquired  art  of  observation  and  the  unconscious  influence  of  experience 
giving  to  the  mind  of  the  one  a power  of  recognition  and  interpre- 
tation which  is  denied  to  others. 

It  is  io  the  acquisition  of  this  power,  therefore,  that  the  student  should 
devote  his  energies,  and  to  this  end  cultivate  the  art  of  observation, 
for  by  it  he  will  not  only  gain  the  power  of  seeing  correctly,  but 
also  of  interpreting  the  meaning  of  what  he  sees,  and  will  thereby 
acquire  a diagnostic  acumen  which  cannot  otherwise  be  obtiiined. 

It  is  now  necessary  to  consider  by  what  method  a correct  opinion 
can  be  formed  in  any  given  instance ; how  sources  of  fallacy  are  best 
eliminated  and  a good  diagnosis  established,  for  it  cannot  be  too 
forcibly  impressed  upon  a student’s  mind  that  the  treatment  of  a case  Ou  diagnosis, 
will  not  be  successful  unless  based  on  a clear  understanding  of  its  wants, 
and  that  these  can  never  be  duly  appreciated  where  a coirect  diagnosis 
of  its  nature  has  not  been  made. 

The  mind  of  the  surgeon  should  invariably  be  judicial,  and  possess 
nothing  of  the  advocate,  it  should  be  so  regulated  as  to  be  able  to 
put  aside  all  prejudices  and  preconceived  ideas,  suppress  the  advocacy 
of  all  unsupported  theories  and  hypotheses,  accept  clinical  phenomena 
as  they  are  observed,  and  arrive  at  a conclusion  cautiously  and  clearly 
alter  d\ily  balancing  the  facts  of  the  case,  and  carefully  weighing  the 
possibilities  and  probabilities  of  its  nature. 
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Its  principle.  To  form  a diagnosis  of  a case  mainly  on  probabilities  as  indicated 
by  symptoms  may  be  a ready,  but  it  will  always  prove  a rash  pro- 
ceeding. To  form  it  on  possibilities  will  be  a safe,  although,  perhaps, 
a less  expeditious  course.  The  Surgeon  who  acts  upon  the  first  method 
must,  at  times,  fall  into  grave  errors,  although  his  diagnosis  will  often 
appear  brilliant  and  be  successful  j while  be  wbo  habitually  forms  an 
opinion  after  taking  into  consideration  every  possibility  of  the  case, 
and  comes  to  a result  by  a process  of  exclusion,  must  surely,  on 
the  whole,  be  more  certain  in  his  ends,  as  he  will  be  safer  and  sounder 
in  his  practice.  I lay  down  therefore  the  following  proposition  as  a 
, guiding  principle  of  investigation  applicable  alike  to  all  cases  of  injury 
as  well  as  of  disease. 

Mclu8?op^  That  in  the  diagnosis  of  a case,  every  possibility  of  its  nature  should 
he  entertained,  and  a conclusion  arrived  at  by  a process  of  elimination  ; 
each  possibility  should  be  separately  considered  and  iveighed,  and 
the  most  probable  finally  accepted ; a diagnosis  wholly  framed  on 
probabilities  being  most  hazardous. 

Example.  For  example,  a tumour  at  the  femoral  ring  may  possibly  be  an 
abscess,  an  aneurism,  or  a varix,  cyst,  hernia,  enlarged  gland,  or  a new 
growth.  An  abdominal  tumour  may  be  ovarian,  uterine,  peri- 
toneal, vesical,  splenic,  fmcal,  renal  or  hydatid.  Its  probable  nature 
will  be  best  arrived  at  by  eliminating  each  of  these  possibilities 
seriatim  after  a due  consideration  of  all  its  clinical  symptoms : the 
most  probable  diagnosis  being  finally  accepted  on  evidence  both  negative 
and  positive. 

How  to  With  the  above  great  principle  of  practice  as  a guide  in  clinical 

diagnose.  investigation,  I now  proceed  to  consider  how  any  injury  or  disease  is  to 
be  investigated,  confining  my  observations  to  classes  of  injury  and 
disease.  I do  not  propose,  however,  to  point  out  here  the  exact  mode 
in  which  it  is  well  to  examine  a case  or  to  report  it — for  a report  is  only 
a w.ritten  examination — although  at  pages  7 and  8 an  outline  will  be 
seen,  which  may  probably  be  found  of  service.  I drew  it  out  many  years 
ago  when  surgical  registrar  at  Guy’s,  where  it  has  been  generally  fol- 
lowed ever  since. 

How  to  IirVESTIGATE  A CASE. 

Wlien  a surgeon  is  called  to  a patient,  his  questions  naturally  apply 
first  of  all  to  the  seat  of  disease  or  injury.  Is  it  in  the  head,  chest, 
abdomen,  or  extremities  ? He  will  then  ask  as  to  its  dm-ation  or  when  the 
injury  was  received  ? or  when  was  the  disease  discovered  ? If  a case 
of  injury,  his  inquiries  would  tend  to  elicit  the  exact  mode  of  its  pro- 
duction, the  force  employed,  and  the  character  of  the  instrument  by 
which  it  was  produced ; for  these  points  are  of  essential  importance 
under  all  circumstances,  and  in  head  injuries  they  often  give  the  key 
to  the  solution  of  many  questions.  By  these  means  the  exact  seat  of 
injury  will  probably  be  indicated,  and  the  Surgeon  will  be  led  to  make 
a close  examination  of  the  injured  part ; but  he  should  never  fail  to 
assure  himself  that  all  other  parts  of  the  body  are  sound  and  in  work- 
ing order,  and  that  no  other  is  involved  in  disease,  or  is  the  subject  of 
injury  j for  it  would  be  a forlorn  hope  to  amputate  for  a crushed  limb 
when  associated  with  a ruptured  liver,  or  to  reduce  a dislocated  joint 
when  combined  with  some  fatal  internal  lesion. 

In  a case  of  injury  to  or  disease  of  the  head  or  nervous  system,  the 
most  important  point  the  surgeon  has  to  determine  has  reference  to  the 
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exact  seat  of  the  affection.  Is  it  confined  to  the  soft  parts  covering  the  Example, 
hone,  or  are  the  contents  of  the  skull  in  any  way  involved  ? because,  injury, 
ill  the  former,  the  afEection  is  comparatively  of  small  importance; 
while  in  the  latter,  its  gravity  cannot  be  too  highly  estimated.  Scalp 
wounds,  however  severe,  have  as  a rule  a successful  ending;  whilst 
brain  injuries,  however  trivial,  should  always  be  regarded  with  appre- 
hension, for  they  may  lead  to  the  most  serious  complications. 

When  no  signs  of  brain  disturbance  after  an  injury  have  been 
observed  the  diagnosis  is  not  difiBcult,  for  without  symptoms,  local  or 
general,  a surgeon  may  he  excused  from  entertaining  the  idea  of  brain 
complication ; although  he  should  know  that  fatal  cases  of  fractured 
base  have  taken  place  without  any  symptoms  to  suggest  the  presence 
of  such  an  injury.  When  indications  of  brain  disturbance  exist,  the 
difficulty  arises,  for  it  cannot  be  too  firmly  impressed  on  the  student’s 
mind  that  the  same  symptoms  may  he  produced  by  concussion  as  by 
compression  of  the  brain ; and  that  hone  pressing  on  the  brain,  and 
blood  effused  upon  its  surface,  or  within  its  structure,  give  rise  to 
precisely  the  same  phenomena;  he  should  know  that  the  symptoms 
produced  by  apoplexy  the  result  of  a ruptured  vessel,  and  by  haemor- 
rhage into  the  brain  from  an  injury,  are  almost  identical,  and  that 
those  produced  by  what  is  called  functional  disturhanceof  the  brain  closely 
resemble  those  caused  by  organic  mischief.  Whilst,  therefore,  it  is  im- 
perative on  the  student  of  surgery  to  remember,  that  a variety  of  dif- 
ferent conditions  may  give  rise  to  apparently  identical  clinical  symptoms;  Value  of 
he  must  know  that  the  clinical  history  of  each  of  these  cases  will,  on  clinical  liis- 
iuquiry,  be  found  to  differ  widely,  and  that  it  is  to  the  collateral  evidence 
of  the  case  he  must  look,  to  find  the  right  clue  to  a successful  diagnosis. 

Where  no  clinical  history  can  be  obtained,  the  diffieulties  of  diagnosis 
are  indeed  great ; thus,  when  a surgeon  is  called  to  see  a man  who  has 
been  found  in  the  street,  insensible ; who  is  in  fact  in  an  apoplectic 
condition,  and  has,  at  the  same  time,  some  external  evidence  of  injm-y 
to  his  skull ; and  may  pei’haps  also  smell  of  spirits.  The  questions  that 
arise  in  the  surgeon’s  mind  under  these  circumstances  are  very  conflict- 
ing. Did  this  man  have  a fit  and  then  fall  ? or,  are  the  symptoms  due 
to  a hraiu  injury,  the  result  of  an  accident  ? Was  he  knocked  down 
and  injured,  or,  was  the  injury  the  consequence  of  a fall  ? Are  the 
symptoms  caused  by  drunkenness,  or  how  far  are  they  complicated  with 
it  ? Are  they  the  result  of  blood-poisoning  from  kidney  disease,  or, 
poisoning  by  opium  ? 

To  unravel  all  these  points  great  care  and  discrimination  are  required. 

Too  much,  indeed  cannot  be  bestowed  upon  the  task,  because  to  treat  an 
apoplectic  seizure,  or  a case  of  severe  brain  injury  from  external  vio- 
lence, for  di-unkenness,  is  a grave  error ; but,  unfortunately,  it  is  one 
which  is^  not  uncommon.  To  mistake  drunkenness  for  apoplexy  or  severe 
head  injury,  is,  perhaps,  a less  grave,  although  it  is,  without  doubt, 
a serious  fault.  As  a matter  of  practice,*however,  it  is  generally  a Rule  to 
wise  rule  to  regard  all  these  suspicious  cases  from  the  more  serious  adopt, 
point  of  view,  and  to  watch  and  W'ait  for  symptoms  to  indicate  the 
practice  that  should  he  pursued. 

What  I wish  therefore  to  impress  upon  the  student  is  the  necessity  of 
bearing  in  mind  that  all  these  different  conditions  alluded  to  pre- 
sent to  the  surgeon  many  features  in  common,  and  that  a correct 
diagnosis  can  only  he  arrived  at  by  a process  of  exclusion.  The 
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possibilities  of  the  case  having  thus  been  reviewed,  the  probabilities 
can  only  be  weighed  by  a rigid  inquiry,  even  into  the  minutest  cir- 
cumstances that  can  be  ascertained. 

In  cases  of  local  paralysis  the  difficulties  of  diagnosis  are  very  great. 
Is  the  cause  a central  one — that  is,  is  it  in  the  brain  or  cord?  or  is  it 
peripheral — at  the  termination  of  the  nerves  ? or,  is  it  local  without 
being  quite  peripheral  ? 

H one  of  the  two  former  causes  be  in  operation,  the  history  of  the 
case  will  probably  form  a true  guide  to  the  surgeon;  and  in  the  latter 
some  local  injury  to  the  nerves  supplying  the  pai't,  some  tumour  or 
aneurism  pressing  upon  the  nerves,  will  probably  be  found ; or,  perchance 
it  may  be  a case  of  lead  palsy  or  infantile  paralysis.  But  under  any  cir- 
cumstances, a true  diagnosis  can  only  be  made  by  eliminating  from 
consideration  the  many  possible  causes  and  adopting  the  most  probable. 

Again,  It  should  he  an  invariable  rule  of  practice  in  every  case  of 
injury  or  disease,  to  compare  the  sound  with  the  ajfected  side  of  the 
body.  In  the  diagnosis  of  a dislocation  or  fracture,  the  information 
gained  by  the  comparison  is  always  of  great  value,  and  furnishes  often 
to  the  experienced  eye  a true  suggestion  as  to  the  nature  of  the  acci- 
dent. In  joint  disease,  also,  the  practice  is  of  equal  importance ; any 
effusion  into  a joint,  or  enlargement  of  the  bones  being,  as  a rule,  readily 
detected  on  making  the  comparison. 

The  nature  of  the  disease  or  injury  being  thus  suggested  to  the  miud 
through  the  eye,  the  suggestion  remains  to  be  confirmed  or  corrected 
by  a careful  manual  examination,  by  the  other  clinical  symptoms,  and 
by  the  history  of  the  case ; the  facts  elicited  by  the  sight,  by  the  hand, 
and  by  the  ear,  being  made  separately  available,  and  the  conclusion 
drawn  after  a careful  balancing  of  the  probabilities  and  possibilities  of 
the  case.  The  diagnosis  will  be  well  established  when  all  these  dif- 
ferent modes  of  investigation  lead  to  one  conclusion.  In  surgery  as  in 
medicine  the  student  must  educate  the  eye  to  see  and  the  hand  to  feel. 
The  task  is  by  no  means  simple  or  easy ; indeed,  it  is  one  of  the  most 
difficult  to  learn,  and  cannot  be  begun  too  early  in  a professional 
career.  Reading  will  not  help,  nor  thought  aid ; personal  experience 
at  the  bedside  alone  will  supply  the  want. 

To  recognise  the  existence  of  a wound,  or  the  deformity  of  a broken 
bone,  may  not  be  difficult ; but  to  read  aright  the  endless  phenomena 
which  a wound  presents,  and  to  make  out  the  character  or  tendency  of 
a fracture,  requires  much  experience.  To  see  that  a swelling  exists  in  a 
part  is  open  to  the  uneducated  eye ; but  to  recognise  the  various  aspects 
that  different  tumours  assume,  to  make  out  their  form,  position,  and 
attachments,  to  estimate  their  consistence,  to  recognise  the  fluctuation 
of  fluid,  whether  superficial  or  deep,  and  to  detect  pulsation,  require 
considerable  tactile  power  and  long  education.  What  education  also 
is  demanded  in  order  to  read  the  phenomena  presented  in  diseases  of 
the  eye  or  the  skin ! “ No'  study  of  the  written  observations  of  others 

could  enable  any  to  appreciate  those  endless  varieties  of  the  pulse  which 
entirely  baffle  description,  or  to  distinguish  between  the  warmth  of  the 
skin,  excited  by  various  accidental  causes,  and  the  pungent  heat  accom- 
panying the  first  stage  of  pneumonia,  or  acquaint  him  with  the  shrunk 
and  shrivelled  features  derived  from  the  long-continued  disease  of  the 
abdominal  viscera — the  white  and  bloated  countenance  often  attendant 
on  changes  in  the  functions  or  structure  of  the  kidney — the  squalid 
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and  mottled  complexion  of  the  cachexia  dependent  upon  the  united 
effects  of  mercury  and  syphilis — the  pallid  face  of  hiemorrhage — the 
waxen  hue  of  amenorrhoea — the  dingy  whiteness  of  malignant  disease 
— the  vacant  lassitude  of  fever — the  purple  cheek  of  pneumonia — the 
bright  flush  of  phthisis— the  contracted  features  and  corrugated  brow 
of  tetanus ; all  which  shades  of  countenance,  with  many  more  that 
might  be  enumerated,  are  distinctly  recognised  by  the  experienced  eye.” 

(Dr.  Bright,  ‘ Guy’s  Hosp.  Rep.,’  1836.)  Yet  all  this,  and  something  more, 
is  to  be  acquired  by  means  of  trained  observation,  and  no  labour  on  the 
student’s  part  should  be  considered  too  great  for  its  attainment. 

The  subject  of  Diathesis  claims  the  attention  of  the  surgeon,  on  ac-  Ou  Diathesis, 
count  of  its  undoubted  bearing  on  practical  surgery.  In  the  strumous, 
scrofulous,  and  tuberculous  diathesis,  all  of  which  appear  to  he  closely 
allied,  there  is,  no  doubt,  a tendency  to  glandular  enlargement,  the 
formation  of  caseous  deposits  and  a low  kind  of  inflammatory  action, 
whether  in  the  bones,  joints,  skin,  or  lungs  ; hut  beyond  these  clinical 
facts  we  know  nothing.  Disease  in  subjects  who  have  these  diatheses 
is  precisely  identical  in  its  essential  nature  with  the  same  disease  as 
found  in  others  who  have  them  not.  It  may  be  modified  in  its  course 
by  the  diathesis,  hut  it  is  the  same.  These  names  have,  likewise,  no 
special  signification  when  applied  to  local  affections. 

It  is  important  to  hear  this  fact  in  mind,  for  there  can  be  little 
doubt  that  the  expressions  “strumous  disease”  and  “scrofu- 
lous disease”  have  had  an  injurious  influence  on  the  practice  of  sur- 
gery. They  have  too  often  led  the  surgeon  (and  misled  the  public)  to 
regard  a local  affection  in  a strumous  or  scrofulous  subject  as  incurable, 
as  depending  on  some  constitutional  condition,  and  not  on  a local  cause. 

In  disease  of  the  joints  this  error  has  been  much  felt,  and  should  he 
rejected. 

The  modern  investigations  of  Drs.  Sanderson  and  Fox  in  our  own  Scrofulous, 
country,  and  Dr.  VValdenburg*  abroad,  tend,  however,  to  show  that  the 
scrofulous  diathesis,  in  which  there  is  a tendency  to  inflammation  of  a 
low  type,  gives  rise,  under  some  circumstances,  to  tuberculosis,  and  that 
local  inflammatory  affections  of  a chronic  nature  are  specially  prone  to 
be  followed  by  tuberculous  disease.  The  grey  granulations  or  tubercles 
ai'e  apparently  derived  from  some  pre-existing  inflammation  ; from  the 
absorption  into  the  blood  of  the  caseous  or  cheesy  deposits  which  are  sup- 
posed to  be  the  residue  of  an  antecedent  inflammatory  action — whether 
in  the  bones,  joints,  glands,  or  lungs — and  these  are  subsequently  dis- 
seminated in  the  form  of  miliary  tubercle.  Niemeyer,  indeed,  maintains 
that  “ the  formation  of  tubercle  never  takes  place  unless  preceded  by 
pneuinonia,  terminating  in  caseous  infiltration  of  the  pulmonary  tissue.”  Connection 
To  the  surgeon  this  aspect  of  the  case  is  of  immense  importance,  for  it  is  between  local 
clearly  his  duty,  under  these  circumstances,  to  hasten  the  recovery  of  aysease^aud 
local  suppurative  disease  as  much  as  possible,  and  where  this  cannot  be  tubercle, 
carried  out,  to  remove  it.  For  let  it  he  once  shown  that  local  disease 
has  a direct  influence  in  producing  constitutional  dyscrasia — call  it  by 
what  name  we  will — and  the  necessity  of  dealing  actively  with  chronic 
local  affections  becomes  a duty.  I have  occasionally  acted  upon  this 
principle  with  the  best  results,  and  in  more  than  one  case  in  which 
there  was  progressive  lung  mischief  associated  with  a disorganised  knee 
have  found  the  lung  affection  speedily  subside  after  amputation.  It 
‘ Die  Tubcrculose  und  Scrofulose,’  von  Dr.  L.  Waldcnburg.  Berlin.  1869. 
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must  likewise  be  admitted  that  a local  disease  in  a strumous  subject," 
may  be  as  amenable  to  treatment  as  it  is  in  a more  healthy  one.  The 
treatment  may  indeed  require  some  modification  from  the  fact  of  its 
occurring  in  such  a subject,  but  the  principles  of  practice  in  both,  the 
strumous  and  the  nou-strumous,  are  the  same,  although  we  know 
that  in  the  former  all  diseased  action  is  of  a low  type,  and  that  there  is 
always  a greater  tendency  to  degenerative  changes  than  we  find  in 
other  subjects.  Some  pathologists  have  been  bold  enough  to  say  that 
the  scrofulous  diathesis  is  the  consequence  of  hereditary  syphilis,  but 
evidence  is  wanting  to  substantiate  this  view. 

Hsemor-  Haemophilia,  or  the  hemorrhagic  diathesis,  is  a subject  of  peculiar 

r lagic.  interest  to  the  surgeon.  That  it  is  generally  hereditary  there  can  be 
no  doubt,  and  in  some  instances  it  afEects  several  members  of  the  same 
family.  It  is  shown  by  a peculiar  tendency  to  bleeding  on  the  slightest 
provocation,  and  by  the  difificulty  there  is  in  arresting  haemorrhage 
when  it  does  take  place.  The  surgeon  should  always  have  before  him 
the  possibility  of  his  patient  being  a subject  of  this  diathesis;  for 
although  it  would  not  prevent  the  performance  of  any  operation  essen- 
tial to  save  life,  it  would  materially  affect  the  question  of  operating  for 
any  reason  of  expediency,  and  would  influence  the  practice  adopted. 

The  bleeding  may  take  place  from  any  part  of  the  body,  or  into  any 
cavity.  It  may  be  venous  or  arterial  and  may  occur  wdthout  any 
definite  cause,  or  follow  some  slight  injury.  Sir  W.  Jenner  states  that 
in  these  cases  “ the  tissues  are  soft  and  bruise  easily  ; the  blood  is  slow 
in  coagulating,  although  it  coagulates  as  firmly  as  in  health ; that  is, 
blood  is  formed  rapidly,  and  there  is  a tendency  to  plethora  of  the 
small  vessels,  and  that  when  the  patient  is  looking  his  best,  injuries 
bave  the  worst  effect,  and  spontaneous  haemorrhages  are  most  likely 
to  occur.”  In  this  disease,  therefore,  he  advises  a mercurial  and  saline 
purge  every  three  weeks,  dry  food,  with  a considerable  portion  of  dry 
fibrinous  meats,  and  plenty  of  open-air  exercise;  great  care  being  ob- 
served to  avoid  injuries. 

A few  words  now  respecting  cachexicB, 

On  cachexia-.  Do  they  exist  ? Is  there  any  definite  aspect  associated  with  any 
definite  disease  ? Is  there  a cancerous  cachexia  ? I have  little 
hesitation  in  stating  that  in  practice  no  such  thing  can  be  established, 
and,  that  a large  number  of  patients  sufiering  from  cancer  are 
as  healthy  looking  as  any  other  class,  if  not  often  healthier.  There 
can  be  no  doubt  that  a patient,  suffering  from  c.ancer  which,  by  its 
discharges  or  development,  interferes  with  the  important  functions  of 
life,  and  undermines  his  powers,  has  an  anxious,  drawn,  bloodless,  and 
waxy  appearance;  but  so  has  the  subject  of  any  organic  disease  which 
interferes  with  the  functions  of  digestion  and  assimilation,  and  par- 
ticularly the  subject  of  intestinal  disease.  The  patient  exhausted  by 
suppuration,  by  spinal,  bone,  or  joint  mischief ; the  man  or  woman  who 
from  drink,  syphilis,  or  mercury  (separately  or  combined),  is  gradually 
being  brought  down  to  death’s  door,  has  a cachexia  more  or  less  pecu- 
liar according  to  the  organ  involved  in  the  disease,  and  the  special 
constitution  of  the  patient ; but  it  is  merely  the  condition  of  looking 
ill.  Clinically,  I read  the  meaning  of  a cachexia  as  “looking  ill,” 
perhaps  very  ill,  from  some  long-standing  or  slowly-acting  cause ; but 
it  has  no  other  definite  signification  than  “looking  ill”  from  cancer, 
“looking  ill”  from  abdominal,  rectal,  suppiu-ative, or  syphilitic  disease. 
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POINTS  FOR  ENaiTIRY  IN  SURGICAL  CASES. 

Disease  or  Injury.  Date  when  seen.  Result. 

NAME,  age,  occupation,  residence,  general  health,  habits,  and  aspect.  In  some  cases 
hereditary  history. 

HISTORY  OF  PRESENT  DISEASE  OR  INJURY.— Its  assigned  cause  or  method  of 
production. 

ORDER  OP  SUCCESSION  OF  SYMPTOMS,  with  their  former  treatment,  and  date  of 
any  marked  change  in  either  symptoms  or  treatment. 

PRESENT  CONDITION  AND  APPEARANCES ; passing  in  review,  and  noting  when 
irregular  the  condition  of  intellect,  senses,  and  nervous  system.  Organs  of  respi- 
ration and  eireulation.  Pulse — frequeney,  force,  volume,  compressibility,  distinct- 
ness and  rhythm.  Temperature.  Digestive  Organs— tongue,  appetite,  bowels. 
Urino-genital  Organs— urine,  catamenia.  Integuments— eruptions,  moist  or  dry  ;— 
above  or  below  natural  heat.  Locomotive  organs — bones,  joints,  and  muscles, 
whether  paralysed  or  in  undue  action. 

PREVIOUS  DISEASES  OR  INJURIES,  with  their  dates.  Treatment. 

PROGRESS  OF  THE  CASE.— Note  carefully  anv  change  in  the  old,  or  the  appearance  of 
new  symptoms,  with  the  date  of  change,  and  treatment,  by  medicine,  diet,  See.,  &c. 
Carefully  dll  in  the  result,  and  date  of  departure ; if  unfavorable,  the  condition  on 
post-mortem  e.vamination. 

Notb.— As  the  value  of  a Report  depends  upon  its  conciseness,  togetlier  with  the 
accuracy  and  number  of  recorded  observations,  it  is  unnecessary  to  write  one,  unless 
an  appreciable  change  in  the  symptoms  exists. 


SPECIAL  POINTS  FOR  OBSERVATION. 

HERNIA. — Variety  and  character — its  position,  period  of  existence,  assigned  cause,  and 
form  ; whether  previously  irreducible,  and  if  a truss  had  been  worn. 

When  Strangulatkd,  give  the  symptoms,  and  local,  dating  from  the 

exact  jieriod  of  strangulation,  the  first  np])earance  of  sickness,  character  of  vomit. 

Prbvio'js  and  Present  Treatment. — If  by  taris,  state  whether  forcible,  and 
how  long  applied,  with  or  without  chloroform ; when  by  operation,  if  sac  was  opened 
or  not — if  opened,  why?  its  contents  and  their  appearances.  On  reduction,  note 
the  time  from  the  first  symptoms  of  strangulation  ; success,  immediate  and  final. 

WOUNDS. — Variety,  position,  extent,  and  depth  ; how,  and  with  what  produced ; when 
on  scalp,  if  exposing  bone.  Complications- heemorrhage,  &c.  Treatment  and  result 
— whether  united  by  adhesion  or  granulation. 

TETANUS. — Idiopathic  or  Traumatic,  partial  or  general;  time  of  appearance  after 
injury ; position  and  condition  of  wound.  Death — whether  from  spasm  or 
exliaustiou. 

DISLOCATIONS. — Form  and  position  ; simple  or  compound ; how  and  when  produced  ; 
previous  Treatment. 

Symptoms,  general  appearance  and  position  of  the  limb;  mobility,  pain,  amount 
of  injury  to  soft  parts.  Treatment — time  after  injury;  by  manipulation  or  exten- 
sion; mode  of  application  of  extension;  its  direction,  duration,  and  additional 
means,  under  chloroform.  Result,  immediate  and  final. 

FRACTURES. — Simple  or  compound;  how  and  when  produced ; position  and  direction 
of  the  lire  of  fracture ; its  tendency ; amount  of  injury  to  vessels  and  soft  parts ; in 
Compouni,  note  position,  and  extent  of  wound;  if  produced  by  the  primary  force  or 
broken  bone,  what  vessels,  nerves,  or  joints  are  involved.  Coukitutional  symptoms. 

Treatment. — Sandbags,  starch  bandage,  splints  , form  of  splint  applied;  date 
of  applicition.  Note  the  date  of  any  change  of  local  or  general  Treatment. 

IRACTURED  SKULL. — Position  ; kind  of  injury  and  direction  of  the  force;  if  attended 
by  hmmorrhage,  its  amount,  and  whether  from  nose,  mouth,  ear,  or  external 
wound.  Give  evidence,  if  any,  of  brain  mischief. 

IN  SUSPECTED  FRACTURED  BASE. — Paralysis  of  facial  nerve;  flow  of  blood  or 
serum  frDnt  ear,  with  the  time  of  its  first  appearance  after  the  injury  and  its  dura- 
tion ; conditionof  hearing ; state  of  vision,  and  of  pupils ; presence  of  s'ubconjunctivM 
hicmorrhage.  If  complicated  with  internal  injury,  as  concussion,  compression,  d-c. ; 
carefully  report  symptoms  in  their  order  of  succession,  and  whether  immediately 
tollowing  the  injury  or  not ; the  duration,  and  amount  of  unconsciousness, 
insensibility ; paralysis,  its  position,  motion,  sensation,  or  both ; condition  of 
sphincters;  character  and  number  of  pulse,  respiration;  condition  of  skin  Treat- 
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DISEASED  BONE. — Part  affected ; duration;  cause,  as  external  injury,  syphilis,  mer- 
cury ; extent,  superficial  or  deep,  partial,  or  general;  previous  Treatment,  especially 
as  regards  operations. 

Peksent  Symptoms  and  ArPKARANCES. — Condition  of  dead  bone  or  5«aK«4<rim, 
fixed  or  loose ; number  and  position  of  openings,  or  external  cloaca,  with  the  date  of 
their  first  appearance. 

Treatment. — If  by  operation,  its  immediate  success. 

DISEASES  OF  JOINTS. — Part  affected;  date  of  first  discovery;  assigned  cause,  as 
injury.  Note  the  early  symptoms,  in  the  order  of  their  appearance;  and  date  of 
any  fresh  symptom  or  marked  change;  if  pain  or  uneasiness  preceded  swelling,  or 
was  coeval  with  it;  if  the  former,  how  long  ? Rapidity  of  progress;  previous  Treat- 
ment, and  its  effects. 

Present  Appearances. — Position  of  joint;  if  Hexed,  the  angle  of  fiexure;  size 
and  shape. 

Character  op  Swelling. — Uniform  or  bulging;  manipular  indications,  hard, 
soft,  elastic,  or  fluctuating ; mobility,  amount ; if  attended  with  grating,  &c. ; in  the 
knee-joint,  note  if  the  patella  be  free  or  not ; if  free,  the  sensation  felt  on  moving  it ; 
condition  of  skin;  if  fistulous  openings  exist;  their  position,  number,  and  cliaracter 
of  their  discharge  ; deep  or  superficial;  note  the  date  of  their  first  appearance,  and 
if  natural  or  artificial.  Pain,  acute  or  gnawing;  its  position,  general  or  local;  if 
aggravated  by  motion,  or  iuterarticular  pressure ; if  increased  at  night.  Sleep,  if 
disturbed  by  crying  or  starting  of  the  limb ; sympathetic  pain,  and  its  position ; con- 
dition of  muscles  of  limb;  coustitutional  symptoms.  Treatment. 

STRICTURE, — Organic  or  traumatic ; duration  and  assigned  cause,  especially  as  regards 
gonorrhoea;  use  of  injections,  or  accident;  if  previously  treated  by  Catheter;  com- 
plications, as  abscess,  fistula,  with  their  position  and  date  of  appearance. 

RETENTION. — Mention  period  of  retention;  preceding  symptoms, and  cause,  as  strict 
ture,  calculus,  paralysis,  abscess,  prostatic  disease,  &c.  Consiitutional  and  local 
symptoms ; previous  and  present  Treatment ; puncture  per  rectum,  note  the  date  of 
removal  of  the  canula  and  arrest  of  the  flow  of  urine  llirougk  the  wound. 


EXTRAVASATION. — Cause,  over-distension  or  accident;  duration  of  retention  before 
urethra  gave  way,  and  period  that  elapsed  before  being  seen.  Descrile  the  appear- 
ances and  extent  of  parts  infiltrated ; constitutional  symptoms  and  Treatment. 

VENEREAL  DISEASE. — Chancre,  duration;  Position;  glandular,  urethnil,  coronal,  or 
friEiial — external,  internal,  or  fringing  preputial;  character,  indurated,  non-iiidu- 
rated,  aphthous,  raised,  excavated,  irritable,  phagedienic,  or  sloughing;  tubercle; 
condition  of  inguinal  glands,  iudurated  or  inflamed.  Precious  Treatnent,  particu- 
larly as  regards  mercury. 

CoMn-icATioNs. — Note  the  date  of  appearance,  and  situation  of  eich  or  any  of 
the  complications ; the  order  and  time  of  their  occurrence  after  the  primary  sore. 
Present  appearance  and  Treatment  of  each. 

Gonorehosa. — Date  of  contraction  ; former  treatment,  especially  as  regards  in- 
jections, copaiba,  &c.  Complications,  and  their  duration ; in  epididymitis,  if  fol- 
lowing suppressed  discharge;  use  of  injections,  copaiba,  or  violent  exeicise. 

STONE  IN  BLADDER.— When  discovered;  date  of  earliest  symptoms ; if  preceded  by 
the  passage  of  sand ; amount  of  irritability  of  bladder ; chai'acter  of  urine ; consti- 
tutional and  local  symptoms.  Treatment— Lithotrity  or  Lithotomy;  in  latter,  note 
any  peculiarity;  date  of  arrest  of  the  flow  of  urine  through  the  wound. 


TUMOURS.— Date  of  its  discovery  and  size ; rapidity  of  growth ; gcneril  and  local 
symptoms,  in  their  order  of  appearance.  General  health,  prior  to  discovery,  and 
since;  hereditary  tendency ; assigned  cause ; depressing  influences,  hi  Mammary 
Tumours,  number  of  children;  date  of  birth  of  last;  if  ever  suckled  vith  aflccted 
breast,  when ; condition  of  the  catamenia,  if  ceased,  how  long  ? Previous  Treat- 
ment, and  success.  • , 

Present  Condition  and  Appearances. — Position  of  tumour;  size,  shape; 
external  aspeet  and  condition  of  skin;  Pain,  and  its  character;  cond.tion  of  lym- 
phatic glands  ■ manipular  indications ; mobility,  when  in  breast,  whetlier  moved  by 
traction  of  the  nipple;  Feel,  hard,  elastic,  &c.,  &c.  Constitutional  symptoms. 

The ATMENT.—lu  recurrent  growths,  give  the  date  of  former  operitious  j date 
wlieii  healed ; and  of  its  first  reapj)carance,  and  position. 

OPERATIONS. — Describe  position,  direction,  and  number  of  external  incisions ; the 
steps  of  the  operation  as  performed  ; its  duration ; number  of  vessels  tiei  or  twisted, 
and  amount  of  hcemorrhage.  In  Amputations,  the  part  amputated,  aiil  position  of 
amoufation,  In  Elap  operations,  give  the  position  of  the  naps;  whether  anterior, 
posterior,  or  lateral;  whclher  performed  by  perforation  or  external  incision.  In 
the  combined  flap  and  circular,  note  the  position  of  the  skin  flaps;  in  all,  note  the 
result  aud  character  of  stump. 
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CHAPTEE  I. 

ON  REPAIR  AND  INFLAMMATION. 

The  repair  of  wounds  after  injury  is  a subject  of  so  much  import- 
ance that  I have  thought  it  w'ell  to  devote  an  early  chapter  to  its 
consideration  j for,  as  in  practice,  the  surgeon’s  aim  is  to  place  wounded 
parts,  whether  hard  or  soft,  in  the  most  favorable  position  for  repair, 
and  to  remove  all  obstacles  that  are  likely  to  interfere  with  the  natural 
evolution  of  the  process ; so  is  it  incumbent  upon  him  to  know  how 
nature  proceeds  in  carrying  out  her  end,  in  order  that  he  may  in  no 
way  by  acts  of  omission  or  commission  interrupt  the  performance  of  that 
desirable  object. 

Before  entering  into  details,  it  is  also  w^ell  to  know,  as  a primary  Identity  of 
truth,  that  the  processes  of  repair  are  identical  in  all  tissues  j that  the  repuir  in  all 
reparative  process  in  bone  or  muscle,  integument  or  tendon,  soft  or  hard 
parts,  is  the  same,  such  modifications  alone  showing  themselves  as 
necessarily  appertain  to  the  anatomy  of  the  tissue  or  special  circum- 
stance of  its  position.  Thus,  tissues  that  are  highlj’  vascular  may 
undergo  more  rapid  and  more  perfect  repair  than  others  less  fortu- 
nately circumstanced,  and  bone  tissues  may  require  more  time  to  unite 
than  skin,  yet  in  all  the  process  is  alike.  Let  us  therefore  enquire  what  Reparative 
the  process  is,  and  see  what  changes  take  place  in  parts  undergoing  process, 
repair;  and  then  look  at  them  where  they  are  best  seen,  when  an 
incision  is  made  through  the  skin  and  the  edges  are  brought  together. 

The  chief  points  that  can  he  observed  have  reference  to  the  capil-  E.vamplc, 
laries.  In  these,  at  the  margin  of  the  wouud,  the  blood  will  be  found  skin, 
coagulated  up  to  the  nearest  anastomosis,  and  the  capillary  vessels  in 
the  neighbourhood  will  be  seen  dilated — this  dilatation  being  caused  by 
the  increase  of  pressure  to  which  the  capillaries  have  been  subjected  by 
the  altered  circulation  of  the  blood  in  the  immediate  vicinity  of  the 
wound.  When  wounds  unite  by  immediate  union  no  other  changes  Immediate 
than  these  take  place,  beyond  the  gradual  restoration  of  the  capillary  uniou. 
circulation  through  the  parts  that  have  been  divided,  and  under  these 
somewhat  rare  circumstances  no  scar  or  cicatrix  is  left.  The  soft  parts 
at  first  simply  adhere  together,  and  consequently  become  continuous. 

Should  the  wound  unite  by  what  is  called  adhesive  union  or  'primary  h.  Adhesive 
adhesion  (the  “ first  intention  ” of  John  Hunter),  in  wdiich  a cicatrix  is  union, 
formed,  other  changes  are  to  be  seen ; and  these  take  place  in  the  con- 
nective tissue — in  which  the  vessels  of  the  part  ramify — a tissue  that 
pervades  every  other,  and  which  is  made  up  of  cell  elements  and  inter- 
cellular tissue,  the  cell  elements  varying  according  to  the  nature  of  the 
part  in  which  it  is  found. 

These  changes  consist  of  cell  multiplication,  and,  under  the  circum-  pgn 
stances  supposed,  we  find  between  the  edges  of  the  wound  a vast  development, 
accumulation  of  cells,  filling  up  in  various  degrees  the  spaces  of  this 
wounded  tissue,  and,  through  these  cells  cicatrisation  takes  place. 

Whether  this  cell  multiplication  depends  upon  changes  in  the  cell 
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itself,  as  Virchow  affirms,  or  whether  the  cells  are  the  white  corpuscles 
of  the  blood  which  have  escaped  by  exudation  from  the  capillaries,  as 
Cohnheim  would  lead  us  to  believe,  I do  not  now  care  to  inquire. 
All  admit,  however,  the  multiplication  of  cells  in  the  affected  tissues 
(vide  fig.  1).  Professor  Redfern  writes  (address  at  British  Association, 
1874<),  “ the  facts  must  be  recognised;  the  floating  blood-cells  are  really 
the  very  cells  which  once  formed  the  substance  of  the  lymphatic  glands, 
the  spleen,  and  other  organs ; and  they  do,  in  fact,  move  through  the 
walls  of  the  blood  passages,  and  wander  about  freely  in  what  are  called 
solid  tissues.”  When  we  recollect  how  penetrable  the  tissues  of  an 
animal  are,  we  shall  cease  to  be  startled  at  seeing  those  parts  be- 
come the  seat  of  entirely  new  deposits,  or  finding  them  traversed  by 
migrating  blood-corpuscles  as  freely  as  a colloid  is  penetrated  by  a 
crystalloid. 

Let  us  now  inquire  briefly  how  cicatrisation  proceeds,  and  note  that 
it  is  in  the  cells  that  the  most  important  changes  are  to  be  recognised. 
Those  nearest  the  injured  part  gradually  assume  a spindle  shape,  and  the 
intercellular  tissue  into  which  these  spindle-shaped  cells  are  infiltrated 
becomes  denser.  The  spindle-shaped  cells  then  gradually  change  into 
ordinary  connective-tissue  corpuscles,  and  in  this  \vay  new  cicatricial 
tissue  is  formed.  This  new  tissue,  however,  again  undergoes  changes — 
changes  of  consolidation.  The  intercellular  tissue  becomes  gradually 
more  condensed  — the  spindle  shaped  cells  also  assuming  the  flat 
shape  of  connective-tissue  corpuscles,  and  in  a measure  disappearing,  the 
nucleus  often  alone  remaining — the  fluid  that  existed  in  the  newly 
formed  tissue  is  absorbed,  and  the  new  cicatrix  by  degrees  thus 
becomes  firmer  and  denser,  gradually  contracting,  so  that  at  last  the 
delicate  scar  of  a large  wound  becomes  solid  and  compact — the 
cicatrix  in  smaller  wounds  appearing  only  as  a thin  red,  and  at  a later 
period  as  a white  line. 

Changes  in  the  capillaries  of  the  part  are,  however,  going  on  during 
all  this  period,  and  how  far  all  the  changes  that  have  been  briefly 
described  are  due  directly  to  the  capillary  action  is  not  yet  determined. 
If  Cohnheim’s  views  be  adopted,  it  is  to  the  capillaries  that  the  chief 
action  in  the  tissues  must  be  ascribed.  According  to  those  of  patho- 
logists, such  as  Virchow  and  Billroth,  the  capillary  action  takes  a 
secondary  place,  the  cell  elements  the  leading  one.  But  on  either 
theory  the  importance  of  the  capillaries  cannot  be  overlooked. 

With  regard  to  the  changes  in  the  capillaries,  it  has  been  already 
pointed  out  how  at  the  beginning  of  the  reparative  process  those  of 
the  part  become  sealed,  and  the  collateral  circulation  in  the  neighbour- 
hood becomes  irregular  and  pressed  upon ; and  how  the  coagula  in  these 
obliterated  capillaries  become  reabsorbed  or  possibly  reorganised  as 
repair  progresses.  It  is  certain  that  the  capillary  network  soon 
becomes  continuous  through  the  newly  formed  cicatricial  tissue,  the 
capillary  meshes  of  the  one  side  joining,  by  loops  projected  through  the 
new  tissue,  the  same  meshes  of  the  opposite  one. 

Wkat  influence  the  nerves  of  the  part  have  upon  the  reparative 
process  we  do  not  know.  That  they  have  an  important  influence  there 
can  be  little  doubt,  since  all  physiologists  recognise  their  power  upon 
secretion  and  nutrition  ; the  vaso-motor  nerves  doubtless  have  the 
greiiter  power.  But  we  must  learn  something  more  of  nerve  power 
generally  and  nerve  distribution — something  of  the  way  in  which  the 
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uei'ves  terminate  in  the  tissues,  and  what  relation  they  hear  to  the 
capillaries — before  we  can  hope  to  find  out  or  understand  the  exact  in- 
fluence nerve  supply  has  on  repair. 

All  wounds  do  not,  however,  heal  by  immediate  union,  or  by  primary  c.  Repair  by 
adhesion,  i.e,  first  intention,  and  wounds  that  gape  cannot  so  unite.  The  granulation, 
process  of  repair  in  these,  therefore,  differs  somewhat  in  its  character 
from  those  we  have  been  considering ; it  taf:es  place  hy  granulation.  Development 
or  the  “ second  intention  ” of  Hunter.  If  we  closely  examine  the  "i*' 

surface  of  a wound  thus  exposed,  we  shall  find  that  it  becomes  within  ^ 

a few  hours  of  its  exposure  covered  with  a film  of  a peculiar  gelatinous, 
greyish-white  appearanc6.  This  will  be  seen  with  the  aid  of  the  micro- 
scope to  be  composed  of  granulation-cells  or  white  blood-cells.  If  the 
edges  of  the  wound  are  then  brought  together,  union  may  take  place, 
this  form  of  healing  being  termed  secondary  adhesion.  After  an  interval 
of  some  hours  the  parts  covered  with  this  gelatinous  greyish  film  become 
more  vascular,  as  indicated  by  redness,  and  the  surface  more  even.  The 
film  itself  assumes  a tougher  character,  and  a yellow  fluid,  which  is  mixed 
with  small  yellow  sloughs  of  fibrinous  tissue,  is  secreted.  The  wound 
begins  “ to  clean,”  and  to  have  a smooth  and  consistent  surface.  After 
the  lapse  of  another  day,  or  some  days,  perhaps,  this  surface  is  covered 
with  a number  of  elevations,  known  by  the  name  of  granulations, 
varying  in  size  from  a millet-seed  to  a hemp-seed,  the  smaller  being 
highly  vascular  and  red,  the  larger  being,  as  a rule,  paler  and  more 
bloodless.  The  wound  at  this  time  is  “ granulating.’’  The  secretion 
from  these  granulations  is  now  of  a creamy-yellow  character,  and 
is  called  pus.  They  are  made  up  of  cells  called  granulation  Secretes  pus. 
cells  and  resemble  inflammatory  lymph-cells.  Each  granulation 
contains  a vessel,  the  walls  of  which  consist  of  a thin  membrane,  in 
which  nuclei  are  embedded.  “ Some  of  these  nuclei  are  arranged  Section  of 
longitudinally,  others  transversely  to  the  axis  of  the  vessels.  In  the  granulation, 
development  of  these  vessels  changes  occur,  answering  to  those  seen 
in  ordinary  embryonic  development.  Organisation  makes  some  pro- 
gress before  blood  comes  to  the  very  substance  of  the  growing  part; 
for  the  form  of  cells  may  be  assumed  before  the  granulations  become 
vascular.  But  for  their  continuous  active  growth  and  development 
fresh  material  from  blood,  and  that  brought  close  to  them,  is  essential. 

For  this  the  blood-vessels  are  formed,  and  their  size  and  number  Their  vascu- 
appear  always  proportionate  to  the  volume  and  rapidity  of  life  of  the  larisaiion. 
granulations.  No  instance  would  show  better  the  relation  of  blood  to 
an  actively  growing  or  developing  part  than  in  one  of  the  vascular 
loops  of  a granulation  embedded  among  the  crowd  of  living  cells, 
and  maintaining  their  continual  mutations.  Nor  is  it  in  any  case 
plainer  than  in  that  of  granulations  that  the  supply  of  food  in  a part 
is  proportionate  to  the  activity  of  its  changes,  and  not  to  its  mere 
structural  development.  The  vascular  loops  lie  embedded  among  the 
simplest  primary  cells,  or  when  granulations  degenerate  among  struc- 
tures of  yet  lower  organisation ; and  as  the  structures  are  developed, 
and  connective  tissue  formed,  so  the  blood-vessels  become  less  numerous 
till  the  whole  of  the  new  material  assumes  the  paleness  and  low 
vascularity  of  a common  scar.”  (Paget.) 

If,  at  this  time,  when  the  granulations  have  attained  to  the  level  of  Formation  of 
the  skin,  we  look  to  the  margins  of  the  wound,  we  shall  see  a dry  red 
band  of  newly  formed  tissue,  with  an  outer  border  of  a bluish- white 
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colour,  where  it  comes  into  contact  with  sound  integument.  This  band 
is  the  new  skin  forming,  and  is  caused  by  the  gradual  growth  of  the 
epidermis  from  the  margin  of  the  sound  skin  towards  the  centre  of  the 
sore.  Such  a process  is  called  cicatrisation.  The  cicatrix  is  at  first  red, 
as  in  the  linear  cicatrix  to  which  we  have  already  alluded,  but,  as 
it  then  contracts,  subsequently  it  becomes  paler,  more  compact  and  ad- 
herent. The  nature  of  the  scar  or  cicatrix  varies  with  the  tissue  in 
which  it  is  formed,  the  new  connecting  medium  or  cicatrix  under  all 
circumstances  having  a powerful  tendency  to  adapt  itself  to  the  pe- 
culiar character  of  the  tissue  in  which  it  is  placed.  Thus,  a cicatrix  in 
skin  in  time  closely  resembles  true  skin,  a cicatrix  in  hone  true 
bone,  and  in  a tendon  it  becomes  tough  and  hard,  like  tendon ; the 
consolidating  reparative  material  in  every  instance  partakes  of 
the  character  of  the  parts  which  it  connects.  It  is  corpuscular 
in  its  origin,  and  clearly  fibrinous  in  its  nature;  but  whatever  the 
origin  may  he  (though  there  is  considerable  divergence  of  opinion 
about  it),  its  existence  is  undoubted,  and  through  it  and  by  it  all 
repair  takes  place. 

When  wounds  heal  hy  scabhing,  granulations  do  not  form.  In  this 
process  the  reparative  material  which  is  poured  out  undergoes  at  once 
similar  changes  to  those  already  described  as  taking  place  in  adhesive 
union,  and  the  wound  cicatrises  rapidly  beneath  the  scab  ; for  the  serum 
of  the  blood  when  effused  on  the  surface  of  a wound  is  of  a highly 
plastic  character,  and  rapidly  coagulates  to  form  a film  of  a protective 
nature,  under  which  repair  may  rapidly  proceed.  Advantage  is  taken 
of  this  fact  in  the  treatment  of  superficial  wounds ; the  value  of  felt, 
cotton  wool,  or  any  similar  material,  when  applied  to  an  open  wound, 
entirely  depending  upon  this  plastic  property  of  blood.  Repair  by 
scabbing  is  doubtless  the  best  form  of  healing,  although  it  is,  unfortu- 
nately, somewhat  rarely  obtained. 

The  healing  of  suhavianeous  wounds  must  be  somewhat  similar.  Some 
details  of  this  process  will  be  given  in  the  chapter  on  Tendons. 

I propose  now  to  consider  some  of  the  causes  that  interfere  with 
repair,  amongst  the  most  frequent  of  which  I would  place  haemor- 
rhage. Blood,  if  effused  to  any  extent  between  the  edges  of  a 
wound,  greatly  interferes  with  the  reparative  process,  and  not  only  for- 
bids all  healing  by  immediate  union,  but  interferes  with  healing  by 
primary  adhesion.  If  effused  in  very  small  quantities  between  the 
divided  surfaces,  it  may  at  times  possibly  change  into  cicatricial  tissue, 
and  form  a bond  of  union  between  the  divided  parts,  and  in  certain 
other  instances  it  may  organise,  as  on  the  brain;  but  if  effused  to  any 
great  extent  it  will,  in  all  probability,  eventually  break  up  and  act  as  a 
foreign  body,  causing  irritation  and  inflammation. 

If  foreign  bodies  exist  between  the  edges  of  a wound,  union  cannot 
go  on. 

If  the  wounded  parts  are  much  contused,  union  can  only  take  place 
by  granulation  or  secondary  adhesion. 

If  the  edges  of  a wound  are  allowed  to  gape,  or  have  too  much  ten- 
sion upon  them,  the  same  observations  apply. 

If  the  injured  parts  are  not  kept  quiet,  repair  cannot  go  on,  as  is  well 
exemplified  in  fractures. 

If  too  little  action  is  present  from  deficiency  of  power,  as  is  seen  in 
the  very  old  and  the  very  young,  in  plastic  operations  and  the  non- 
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union  of  fractures,  &c.,  union  cannot  take  place ; and  a like  result 
ensues  when  too  much  action  exists. 

This  leads  me  now  to  consider  what  too  much  action  in  a wound 
means  •,  how  it  is  to  he  recognised  clinically  and  pathologically  ; and 
what  are  its  results. 

It  is  commonly  known  hy  the  term  injtammation ; and  as  this  process,  Inllamma- 
whether  it  affects  a wound  or  any  other  part,  has  the  same  symptoms, 

I shall  speak  of  it  generally.  As  it  affects  a wound,  so  it  affects  the 
tissues  when  unattended  hy  a wound ; consequently  the  consideration 
of  its  phenomena  in  the  one  case  will  illustrate  the  other. 


The  Phenomena  of  Inflammation, 

When  a wound  is  inflamed  there  are  four  points  that  arrest  atten-  a.  Redness, 
tion.  The  first  is  redness,  which  appears  as  a mere  blush  on  the  edges 
of  the  wound,  or  may  extend  far  and  wide  all  around.  It  is  cither  of  a 
bright  red  colour  or  of  a livid  hue— the  former  tint  indicating  a healthy 
or  sthenic,  the  latter  (evidencing  want  of  power),  an  asthenic  inflam- 
mation. The  redness  is  doubtless  due  to  the  capillary  injection  of 
the  part;  and,  as  we  have  already  seen  that  in  the  repair  of  wounds 
capillary  injection  is  a uece'ssary  attendant,  so  the  redness  of  inflam- 
mation in  a wound  is  simply  the  result  of  this  carried  to  excess. 

The  second  is  clearly  connected  with  the  first,  indeed,  it  may  be  b.  Increase  of 
regarded  as  a result.  It  is  increase  of  heat  in  the  part ; increase  of 
action,  as  indicated  hy  excess  of  vascularity,  being  generally  accom- 
panied by  this  symptom.  There  is  reason  too  for  believing  that  the  blood 
is  also  overheated.  The  third  is  also  striking,  and  is  clearly  a result  of 
thecapillary  injection,  to  which  notice  has  just  been  drawn.  It  is  c.  Swelling, 
the  stuellinff  of  the  inflamed  part,  which  shows  itself  either  as  a 
simple  oedema  of  the  edges  of  the  wound,  or  ns  a more  or  less  general, 
diffused  infiltration  of  the  parts.  This  swelling  is  apparently  due  to 
blood  stasis,  and  is  produced  by  the  passive  exudation  of  the  sei’um  of 
the  blood  into  the  cellular  tissue  of  the  inflamed  part,  from  the  stagna- 
tion of  tlie  blood  in  the  overloaded  capillaries  of  the  injured  tissue. 

The  fourth  is  pain,  which  symptom  varies  much  as  to  its  inten-  d.  Pain, 
sity,  and  apparently  depends  a great  deal  upon  the  amount  of 
swelling  and  tension  in  the  inflamed  part.  In  inflammation  of  the 
bone,  periosteum,  or  any  unresisting  fibrous  tissue,  as  the  coat  of  the 
testis  or  the  sclerotic  of  the  eye,  the  pain  is  intense;  in  rheumatism  in 
which  the  fibrous  structures  of  the  joints  are  inflamed  it  is  also  marked. 

Probably  it  is  caused  by  direct  pressure  on  the  extremities  of  the  nerves 
of  the  swollen  tissue.  It  may  be  simply  an  increase  of  sensibility 
of  the  part  or  may  amount  to  severe  agony. 

We  thus  have  redness,  heat,  swelling,  andy>am,  as  symptoms  of  over- 
action of  a part,  or  of  what  is  called  inflammation,  and  they,  one  and 
all,  appear  to  be  direct  consequences  of  extreme  capillary  vascularity  of 
the  tissue,  whether  that  be  the  result  of  a wound  or  not.  They  may 
manifest  themselves  in  every  degree  of  severity,  their  extent  dependiuo- 
upon  the  intensity  of  the  inflammatory  action  and  the  nature  of  the 
tissues  that  are  involved.  When  a loose  tissue  is  involved,  the  redness  will 
be  much  marked,  and  the  swelling  will  probably  be  rapid,  but  the  pain 
will  certainly  he  slight,  as  the  tension  of  the  part  is  rarely  severe.  When 
the  connective  tissue  situated  beneath  a dense  fascia  or  skin  is  involved. 
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the  redness  and  the  swelling  are,  as  a rule,  hut  slight,  since  the  pecu- 
liarities of  the  part  affected  prevent  their  being  manifested ; hut  the  pain 
will  probably  be  severe,  for  the  tension  of  the  tissues,  and  the  pressure 
upon  the  nerves  of  the  part  will,  under  such  circumstances,  be  necessarily 
great. 

When  the  inflammation  is  acute  or  rapid,  all  these  symptoms  mani- 
fest themselves  with  great  rapidity,  and  the  results  of  the  action  are 
quickly  shown ; when  it  is  slow  or  chronic,  they  are  less  clearly  marked. 

With  these  local  symptoms  of  inflammation  there  will  always  be 
associated  some  disturbance  of  the  function  of  the  inflamed  'part,  or 
probably  its  arrest;  and  what  is  of  equal  importance,  some  constitu- 
tional disturbance,  which  is  known  as  inflammatory  fever.  This 
fever  may  manifest  itself  in  all  degrees  of  severity,  its  intensity 
depending  much  upon  the  character  of  the  inflammation  and  its  seat. 
When  a local  affection  is  acute,  or  of  a sthenic  nature,  the  constitutional 
disturbance  will  be  severe;  when  chronic  it  will  probably  be  mild; 
and  when  asthenic  it  will  be  marked  by  great  depression.  It  may  show 
itself,  therefore,  only  as  a slight  febrile  state,  or  it  may  be  marked  by 
the  severest  symptoms. 

The  following  description  may  be  accepted  as  a type  of  the  affection. 
I have  taken  it  from  Simon’s  masterly  article  in  Holmes’s  ‘ System  of 
Surgery,’  2nd  edition,  vol.  i,  p.  21 : 

“ Taking,  for  instance,  a case  of  severe  compound  fracture,  without 
much  hmmorrhage,  in  a person  otherwise  sound  and  strong,  we  find 
that,  before  twenty-four  hours  have  elapsed  from  the  time  of  injury, 
his  general  system  begins  to  be  thus  afl'ected.  He  feels  hot,  or  alter- 
nately very  hot  and  chilly.  His  skin  and  lips  and  mouth  are  dry.  He 
passes  mine  in  less  quantity,  but  of  a higher  colour,  than  usual.  H is 
pulse  is  quickened.  A sense  of  general  disorder  gains  upon  him.  He 
becomes  restless  and  intolerant  of  disturbance.  Signs  of  drought  in- 
crease with  him.  His  urine  becomes  scantier  and  more  coloured.  His 
skin  feels  hotter  to  the  Surgeon’s  hand,  and  his  pulse,  whether  full  or 
hard,  is  quicker  and  stronger  than  before.  He  craves  more  and  more 
for  water.  His  face  has  a flushed,  anxious  look.  He  is  thoroughly 
uncomfortable;  for  the  most  part  feeling  distressingly  hot,  but  at 
irregular  intervals  feeling  touches  of  chilliness — sometimes  even  of  such 
cold  that  he  shivers  with  it.  His  sleep  is  troubled  and  unrefreshing ; 
or,  as  night  comes  on,  he  gets  delirious.  His  tongue,  besides  being 
dry,  is  furred.  If  his  bowels  act  (which  commonly  they  are  inapt  to  do 
without  laxatives)  the  excretions  are  morbidly  offensive.  Gradually 
these  symptoms  give  way ; in  proportion  as  the  injured  limb  ceases  to 
be  tense,  and  passes  into  suppuration,  the  skin  and  mouth  become 
moist  again;  the  excretions  lose  their  concentrated  character;  the 
hard  pulse  softens,  and  the  heart’s  action  becomes  quiet ; the  nervous 
system  is  no  longer  restless;  the  look  of  trouble  passes  from  the 
countenance,  and  the  patient  can  again  take  solid  food.” 

There  can  be  little  doubt  that  these  symptoms  are  clearly  due  to  an 
increase  in  the  temperature  of  the  blood,  and  that  their  severity  is 
measured  by  it.  This  is,  indeed,  as  Simon  has  so_ aptly  expressed  it,  “ the 
essential  fact  of  inflammatory  fever.  It  is  to  this  fact  that  the  familiar 
language  of  feverishness  bears  witness, — the  thirst,  the  scanty  urine, 
the  heat,  and  the  shivering,  the  troubled  brain,  the  excited  circulation. 
As  the  blood  gets  hotter  and  hotter,  more  and  more  do  these  symptoms 
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become  developed.  As  the  blood  subsequently  gets  cooler,  so,  more  and 
more,  do  they  decline.” 

The  average  temperature  of  the  healthy  human  body  according  to  Average 
Jiij-gensen  (Leipsig,  1873)  is  98-9°  F.  or  37‘2°  C.,  but  the  range  between,  temperature. 
97  and  99,  is  quite  consistent  with  health.  A febrile  condition 
arises  from  an  increase  of  temperature  accompanied  by  more  or  less 
constitutional  disturbance. 

It  seems  from  Dr.  Montgomery’s  observations,  made  for  Mr.  Simon,  Excess  of 
that  “ febrile  excesses  of  bodily  temperature  range  perhaps  to  ten  temperature, 
degrees  above  the  normal  heat  of  the  blood ; the  ‘ crisis  ’ of  a febrile 
state  consists  in  a rapid  and  generally  continuous  reduction,  the  ‘ lysis  ’ 
in  a slow  and  generally  discontinuous  reduction,  of  this  abnormal  tem- 
perature.” With  respect  to  the  causes  of  this  greater  heat  of  blood,  Its  causes, 
it  is  probable  that  the  fever  originates  in  the  tissues  themselves,  and 
is  a disorder  of  protoplasm;  the  results  of  inquiry  showing  “that  either 
continuously  during  the  intensity  of  feverishness,  or  else  more  abruptly 
when  feverishness  begins  to  subside,  there  can  commonly  be  traced  in 
the  excretions  an  excess,  more  or  less  considerable,  of  those  nitroge- 
nous, sulphurised  and  phospborised  products  which  emanate  from 
textural  and  humoral  waste ; that  this  increased  elimination  is  observed 
even  when  ingestion  has  been  reduced  to  a minimum  ; and  that  febrile 
excretions  do,  therefore,  as  a rule,  undoubtedly  attest  an  increased 
devitalisation  of  bodily  material.”  The  febrile  process  is  then  clearly 
a disorder  of  nutrition,  in  which  in  man  the  exchange  of  nitrogen 
exceeds  the  normal  expenditure  by  nearly  three  quarters,  and  in 
which  there  is  likewise  an  excessive  discharge  of  carbonic  acid.  The 
discharge  of  nitrogen  is  evidently  due  to  the  disintegration  of  tissue  or 
possibly  of  blood.  This  fact  explains  the  rapid  waste  of  body  which 
takes  place  in  fever.  The  blood  coagulates  with  what  is  generally  de- 
scribed as  a “ bufly  coat,”  and  it  seems  highly  probable  that,  under 
these  circumstances,  it  contains  more  than  its  normal  complement  of  Excess  of 
fibrin.  There  is  good  reason  also  to  believe  that  this  “ bufly  coat  ” is  due  fibrin, 
to  the  fact  that  the  blood-corpuscles  subside  in  the  liquor  sanguinis  dur- 
ing coagulation,  leaving  the  upper  portion  of  the  clot  colourless. 

What  this  increase  of  fibrin  in  the  blood  in  inflammation  means 
is  a question  that  remains  to  be  decided.  Some  pathologists 
believe  that  the  blood  is  excellent  in  proportion  as  it  is  fibrinif erous ; 
that  solidifying  fibrin  is  almost  incipient  tissue;  that  the  fibrinous 
crust,  as  drawn  in  inflammation,  is  the  sign  of  its  being  specially 
adapted  to  the  purpose  of  additional  growth ; while  Simon,  with 
others,  holds  “ that  the  blood  yields  more  fibrin,  not  in  proportion  as 
it  is  ripe  and  perfect,  but  rather  in  proportion  to  quite  opposite  con- 
ditions ; that  an  increased  yield  of  fibrin  portrays  not  perfection,  but 
post  perfection  in  the  blood ; that  it  corresponds  not  to  the  rise,  but  to 
the  decline  of  albuminous  material;  that  the  relations  are  not  with 
repair,  but  with  waste ; that  its  significance  is  that  of  something  in- 
termediate between  life  and  excretion ; that  the  fibriniferousness  of  the 
blood  is  undiminished,  probably  even  increased  by  bleeding ; that  it  is 
greatly  developed  during  starvation,  during  violent  fatigue,  during 
diseases  essentially  anaemic ; that  its  increase,  under  these  circumstances 
of  exhaustion,  weakness  and  inanition,  is  to  the  full  as  great  as  its 
increase  during  inflammation.” 

“ These  latter  views  seem  to  be  most  in  accord  with  truth  and  with 
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the  gener.il  chemistry  of  inflammatory  fever.  They  seem  to  indicate 
that  the  fibriniferousness  of  the  blood  in  inflammation  represents  action 
of  devitalisation  and  decay  in  some  albuminous  material.  Whether  this 
changing  material  be  the  inflamed  texture  gradually  dissolving  itself 
into  the  blood,  or  be  the  albumen  of  the  fevered  blood  itself  under- 
going accelerated  waste,  cannot  in  the  present  state  of  knowledge  be 
even  approximately  stated.”  (Simon.) 

With  this  brief  description  of  the  phenomena  of  inflammation  and 
inflammatory  fever,  I propose  next  to  consider  the  effects  of  inflamma- 
tion, or  excess  of  action,  on  a given  part. 


The  ~Effects  of  Inflammation  on  a Part. 

When  inflammation  attacks  a wound,  or  excess  of  action  exists  in  it, 
repair  is  interfered  with,  retarded,  or  destroyed,  in  proportion  to  the 
intensity  of  the  inflammation ; because  anything  like  inflammation  of  the 
part  is  fatal  to  the  immediate  union  of  a wound,  as  it  is  to  healing 
either  by  scabbing  or  secondary  adhesion.  In  primary  adhesion  and 
in  healing  by  granulation,  an  inflammation  sufficient  to  lead  to  the 
pouring  out  of  plastic  reparative  matter  (the  granulation  tissue  of  Vir- 
chow, embryonic  tissue  of  Rindfleisch)  is  not  injurious ; but  it  must 
not  go  beyond  this  point. 

When  acute  inflammation  attacks  a wound  either  of  the  soft  parts 
or  of  bone,  there  is  an  end  to  all  repair,  and  partial,  union  may  be 
changed  into  complete  disunion,  or  the  inflamed  tissue  may  wholly  or 
in  part  die.  When  soft  tissues  die  in  mass  they  are  said  to  mortify  ; 
when  this  action  is  spreading  it  is  called  gangrene,  or  sloughing 
phagedeena ; and  the  dead  part  thrown  off  is  known  as  a slough. 
The  death  of  bone  is  called  “ necrosis,”  and  the  dead  piece  of  bone  a 
“sequestrum.”  When  a portion 'of  tissue  dies,  the  dead  is  separated 
from  the  living  piece  by  a process  known  as  that  of  ulceration  ; when 
the  ulceration  spreads,  an  ulcer  is  said  to  exist ; when  this  undergoes 
repair,  it  does  so  by  granulation.  Ulceration  of  a part  means  its  mole- 
cular death. 

There  is,  however,  a low  or  asthenic  form  of  inflammation  found  in 

flammatiou.  subjects  of  feeble  and  depressed  powers  which  differs  in  a measure  from 
that  which  we  have  been  considering.  It  usually  comes  on  at  some 
late  period  of  the  healing  process,  and  manifests  itself  by  clinical  phe- 
nomena of  a subdued  character.  Redness  will  be  present,  although  it 
will  not  be  of  a vivid,  but  of  a dull  and  dusky  character;  swelling, 
too,  will  exist,  but  it  will  be  of  an  oedematous  kind ; the  pain  wiU  be 
dull,  and  the  discharge  serous  or  sero-purulent.  It  affects  repair  as 
injuriously  as  the  more  sthenic  form. 

Such,  then,  are  the  chief  local  effects  of  inflammation  on  a wound  ; 
but  there  are  others  of  no  little  importance  to  which  attention  must  be 
drawn,  the  principal  one  referring  to  inflammatory  exudation  into 
a part. 

Swelling  and  We  have  already  stated  that  when  inflammation  attacks  a tissue, 
its  varieties,  swelling  is  one  of  the  chief  clinical  signs,  and  this,  without  doubt,  is 
directly  caused  by  effusion.  The  character  of  this  effusion  also  varies 
with  the  activity,  character,  or  specific  nature  of  the  inflammation. 
When  the  inflammation  is  of  a healthy  or  sthenic  kind,  it  will  tend 
towards  the  fibrinous  variety,  producing  plastic  infiltration  of  the  part ; 
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wheu  of  a feeble  or  asthenic  form,  the  serous  and  corpuscular  elements 
will  predominate.  In  the  former  the  soft  tissues  will  appear  firm  and 
dense,  and  in  the  latter  soft  and  cedematous. 

In  healthy  subjects  this  plastic  material  may  he  re-ahsorhed,  and  Resolution, 
the  tissue  into  which  it  had  been  infiltrated  left  perfectly  sound — 
recovery  then  taking  place  by  what  is  termed  resolution  ; in  exceptional 
instances  it  may  become  organised.  In  unhealthy  subjects  the  infil- 
trating material  may  break  up  or  degenerate,  and  give  rise  to  what  we 
know  as  pus.  When  this  forms  in  a part,  suppuration  is  said  to  have  Suppuration, 
taken  place.  Inflammatory  lymph  may  consequently  be  converted  into 
pus.  Sir  J.  Paget  has  pointed  out  how,  in  amputating  through  a 
limb  infiltrated  with  lymph,  pus  may  flow  from  the  wound  in  the  course 
of  a day,  while  it  is  known  that  in  amputation  through  healthy  tissue 
free  suppuration  does  not  usually  appear  till  after  three  or  four  days. 

Under  these  circumstances  the  pus  must  have  been  formed  by  the 
conversion  of  the  inflammatory  lymph  previously  infiltrated  into  the 
divided  tissues. 

“ When  an  inflamed  part  is  cut,  the  first  pus  is  from  lymph ; the 
latter  pus — when  repair  is  in  progress — from  granulation  substance. 

In  both  cases  alike  the  pus  manifests  itself  as  a rudimental  substance, 
ill-developed  or  degenerated ; and  the  transition  from  one  condition  to 
the  other  is  an  evidence  of  the  impossibility  of  exactly  defining  between 
the  inflammatory  and  reparative  processes,  unless  we  can  see  their 
design  and  end.”  “ Prom  these  and  like  facts,”  says  Paget,  “ we  have  an 
almost  exact  parallel,  in  their  relation  to  pus,  between  the  material  for 
repair  by  granulation  and  that  produced  in  the  inflammatory  process, 
and  between,  if  they  may  be  so  called,  the  reparative  and  the  inflam- 
matory suppuration.” 

Dr.  Burdon  Sanderson’s  investigations,  as  given  in  ‘Holmes’s  System,’  Sanderson’s 
have  led  him  to  regard  inflammation  as  due  to  excessive  irritation  of 
the  tissues,  this  irritation  setting  up,  1st,  disorder  of  the  circulation  ; 

2nd,  transudation  of  blood  constituents ; and,  3rd,  alteration  in  the 
nutrition  of  the  inflamed  parts. 

Stasis  of  blood  in  the  inflamed  parts  is  the  first  eflfect  of  inflamma- 
tion ; this  stasis,  which  is  attended  by  the  crowding  together  of  the 
w'hite  corpuscles  or  leucocytes,  being  followed  by  their  motion,  their 
subsequent  passage  through  the  capillary  walls,  and  their  accumulation 
in  the  tissues.  The  serum  that  exudes  with  the  leucocytes  gives  rise  to 
swelling,  the  leucocytes  themselves  forming  the  first  purulent  elements 
in  the  tissues.  Cohnheim,  indeed,  considers  these  leucocytes  as  the 
sole  source  of  purulent  infiltration  j but  the  facts  before  given  fairly 
show  that  this  cannot  be  the  case,  pus  being  probably  a compound  fluid 
of  leucocytes  and  degenerated  inflammatory  tissue. 

Pus  itself  is  made  up  of  a thin  transparent  fluid  and  pus-corpuscles.  Pus. 

These  corpuscles  are  globular,  and  larger  than  the  white  corpuscles  of 
the  blood.  They  are  minutely  dotted,  and  contain  three  or  four  small 
dark  nuclei  which  become  clear  by  the  addition  of  acetic  acid,  and 
nucleoli  {vide  fig.  2).  Acetic  acid  dissolves  the  nucleus  of  a white 
blood-corpuscle. 

Pus  is  also  soluble  in  alkalies,  and  has  an  alkaline  reaction.  It  con- 
tains from  fourteen  to  sixteen  per  cent,  of  solids — chloride  of  sodium 
and  phosphates.  Dr.  Day,  of  Geelong,  has  given  us  a new  test  for  pus 
that  is  worthy  of  record.  He  prepared  his  test-fluid  by  exposing  a 
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saturated  alcoholic  solution  of  guaiacmn  to  the  air  until  it  had  ab- 
sorbed a sufficient  quantity  of  oxygen  to  give  it  the  property  of  turning 
green  when  placed  in  contact  with  iodide  of  potassium.  On  moisten- 
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A.  Pua-corpuscles  (magnified  350  diameters).  B.  Same  made  transparent  with  acetic 
acid.  a.  Cell-wall.  i.  Nucleus,  c.  Nucleolus.  (After  Lebeet.) 

ing  the  smallest  quantity  of  pus  with  water,  and  pouring  a drop  or 
two  of  the  test-fluid  over  it,  a clear  blue  colour  was  produced. 

By  means  of  this  test  he  has  made  out  that  healthy  pus,  when  dried, 
becomes  chemically  inactive,  and  non-susceptible  to  the  test,  although 
when  moistened  with  water  it  resumes  its  chemical  activity ; whilst  pus 
taken  from  an  erysipelatous,  carbuncular,  or  pyajmic  patient,  retains  for 
many  months,  although  dry,  its  chemical  activity,  and  responds  to  the 
test  at  once.  He  believes,  consequently,  that  a moist  atmosphere 
promotes  and  that  a dry  retards  the  spread  of  erysipelas  and  allied 
affections.  He  finds  that  carbolic  acid  destroys  for  ever  the 
chemical  activity  of  all  pus-cells.  (‘Med.  Times,’  March  11, 

1871.) 

The  investigations  ofM.  Schultze  have  proved  that  pus  when  seen  in 
a moist  chamber  and  on  a warm  stage  exhibits  very  beautifully  the 
amoeboid  movements  ; whilst  those  of  Recklinghausen  seem  to  infficate 
that  the  globular  appearance  of  the  pus-ceD  is  indicative  of  the  death 
of  the  cell. 

ABSCESS. 

On  abscess.  Whatever  may  be  the  origin  of  pus,  whether  degenerated  lymph,  or  a 
new  cell  growth  the  result  of  inflammation  of  areolar  tissue,  or  escaped 
white  blood-corpuscles,  a circumscribed  collection  of  pus  in  any  tissue 
is  called  an  “ abscess  and  when  pus  is  not  circumscribed  but  infil- 
trates a part,  diffused  suppuration  is  said  to  exist,  this  latter  condition 
always  indicating  want  of  power. 

Varieties.  An  abscess  that  forms  rapidly  and  is  associated  with  severe  inflam- 
matory symptoms  is  known  as  an  “ acute  abscess  that  which  is  the 
result  of  a chronic  action  and  of  slov/  formation,  as  “ chronic  or  cold 
abscess.”  There  are,  moreover,  many  intermediate  forms. 

Pus  may  be  Pus  may,  however,  be  absorbed,  the  serous  fluid  in  which  the  cells 

absorbed.  float  being  taken  up,  and  the  cells  left  to  wither — these  sub- 
sequently forming  a pultaceous,  and,  at  a later  date,  a cretaceous  mass. 
Clinically,  however,  pus  may  disappear  altogether,  and  leave  no 
external  evidence  of  its  former  existence.  The  fact  is  now  clearly 
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recognised  by  surgeons;  and  the  absorption  of  pus  is  constantly  seen 
in  the  eye  in  hypopyon  as  well  as  in  the  disappearance  of  periosteal 
enlargements,  and  chronic  subcutaneous  abscesses. 

Pus  varies  much  in  its  character;  when  thick  and  creamy,  it  is  known  Varieties  of 
as  healthy  or  laudable  pus ; when  thin  and  water}',  and  containing  P“®- 
ill-formed  pus-cells,  it  is  called  “ puriform  fluid,”  this  condition  being 
generally  indicative  of  want  of  power ; when  it  is  blood-stained  it  is 
called  “ sanious when  thin  and  acrid  “ ichorous and  when  it  contains 
flakes  of  curdy  lymph  “ curdy.”  Pus  from  the  interior  of  a bone  is 
oily,  containing,  as  Bransby  Cooper  showed,  granular  phosphate  of 
lime.  Sir  D.  Gibb  has  collected  sufficient  evidence  to  prove  that  the 
presence  of  cyanurate  of  iron  may  give  to  pus  a bluish  tint,  while  that 
from  the  brain  is  often  green,  from  the  liver  brown ; the  debris  of 
broken-down  tissue  in  different  proportions  and  of  different  kinds 
giving  these  appearances. 

The  walls  of  an  abscess  are  due  to  the  organisation  of  the  inflam-  Walls  of  an 
matory  products,  whereby  nature  checks  the  extension  of  the  disease,  “hsccss. 
and  forms  what  surgeons  of  old  called  the  “ pyogenic  ” membrane ; 
around*  the  walls  the  parts  are  always  cedematous  from  serous  effusion, 
as  indicated  by  pitting  on  pressure. 

An  acute  abscess  comes  on  with  fever  and  severe  constitutional  dis-  On  acute 
turbance,  accompanied  by  the  usual  local  phenomena  of  inflammation,  abscess, 
such  as  pain,  redness,  heat,  and  swelling.  As  the  abscess  forms,  the  local  Local  signs, 
symptoms  become  intensified,  and  perhaps  concentrated ; the  pain  also 
alters  in  character,  becoming  at  first  dull  and  heavy,  and  then  throb- 
bing ; the  fever  symptoms  also  subside,  or  rather  intermit,  a shivering 
lit  or  rigor  more  or  less  well  marked,  followed  by  heat,  and  possibly 
sweating,  taking  its  place.  The  swelling,  moreover,  wdiich  was  previously 
diffused  becomes  more  localised ; the  parts  covering  it  begin  to  thin, 
and  with  the  fingers  of  one  hand  steadily  kept  flat  upon  the  sw'elling, 
and  those  of  the  other  made  to  press  upon  it  in  another  port,  the  walls 
of  the  abscess  will  be  made  to  bulge  against  the  fixed  fingers,  and  a 
sense  of  “fluctuation”  be  given — this  feeling  of  fluctuation  indicates  the  Fluctuation, 
presence  of  fluid,  and  in  this  particular  case  of  pus.  Under  these  circum- 
stances the  “ pointing”  of  the  abscess  will  soon  take  place,  and  if  the 
case  be  left  to  nature,  tbe  thinning  of  the  part  covering  in  the  abscess 
will  continue  iu  the  direction  of  least  resistance ; the  skin  when  involved 
will  either  slough,  or  ulcerate,  aud  the  abscess  burst,  discharging  its  con- 
tents. The  pus  having  now  been  evacuated,  the  walls  of  the  abscess  by 
their  natural  elasticity  will  fall  together  or  collapse,  the  external  wound 
close,  aud  the  whole  heal  or  contract  into  a sinus  or  narrow  canal,  some- 
times called  fistula.  When,  however,  the  pus  is  deep-seated,  bound  Burrowing 
down  by  fascia  or  periosteum,  what  is  called  “ burrowinff  ” takes  place  ; abscess, 
the  matter  makes  its  way  between  the  soft  parts,  where  the  least  resist- 
ance is  met  with,  and  opens  either  into  a mucous  passage,  serous 
cavity,  or  joint.  Abscesses  beneath  the  periosteum  constantly  open 
into  joints ; those  beneath  the  abdominal  muscles  or  wdthin  the 
abdomen,  into  the  intestinal  canal ; and  others  in  the  extremities  Examples  of 
may  burrow  beneath  the  muscles,  and  make  their  w'ay  to  the  surface  a burrowiug 
long  way  from  the  original  seat  of  the  disease.  In  disease  of  the  dorsal 
vertebra)  an  abscess  may  burrow  beneath  the  abdominal  fascia,  and  ex- 
tend behind  the  sheath  of  the  psoas  muscle,  Poupart’s  ligament,  aud  deep 
lascia  of  the  thigh,  and  open  on  the  inside  or  outside  of  the  thigh;  whilst 
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in  other  eases  it  may  pass  into  the  pelvis,  and  out  again  at  the  sciatic 
notch ; and  appear  in  the  buttock  as  a “ gluteal  abscess.”  In  disease  of 
the  lumbar  vertebrae  an  abscess  may  also  form,  burrow  between  tbe 
abdominal  muscles  and  appear  in  front  of  the  abdomen  above  Poupart’s 
ligament.  An  abscess  beneath  the  scalp  may  undermine  tbe  whole 
scalp  tissue;  one  behind  the  fascia  and  muscles  of  the  pharynx  may 
spread  so  as  to  cause  a large  post-pharyngeal  tumour,  and  cause  death 
by  suffocation ; while  deep-seated  abscesses  of  the  neck  may  burrow  into 
the  thorax,  and  thus  produce  fatal  mischief.  These  instances  serve  to 
show  how  pus,  when  confined  beneath  a strong  membrane,  will  burrow 
along  the  cellular  tissue  of  a part  to  find  some  outlet,  and  how 
necessary  it  is  for  the  surgeon  to  be  aware  of  the  fact,  in  order 
that  he  may  stop  the  process,  or  trace  tbe  cause  of  the  disease  to  its 
source. 

Acute  abscess  in  bone  is  attended  with  severe  local  symptoms  and 
constitutional  distress,  but  to  this  subject  attention  will  be  drawn  in 
a later  page  (chap,  xxxiii). 

Some  chronic  abscesses  are  of  remarkably  slow  formation  and  give 
rise  to  very  little  constitutional  disturbance  or  local  distress ; indeed, 
except  mechanically,  they  seem  to  be  of  little  annoyance  unless  they 
are  secondary  to  some  organic  disease.  Even  then  it  is  astonishing 
to  what  a size  a chronic  abscess  will  sometimes  attain  before  it  is  dis- 
covered or  complained  of.  In  spinal  cases  this  is  often  verified.  In 
children,  also,  large  abscesses  form  in  the  same  quiet  way.  They  are, 
however,  never  met  with  in  the  robust  and  strong.  Abscesses  con- 
nected with  enlarged  glands  are  peculiarly  passive  in  their  progress,  and 
appear  to  cause  pain  only  when  they  begin  to  make  their  way  through 
the  skin.  Those,  again,  which  appear  during  the  convalescing  period 
of  joint  disease  when  the  disease  seems  to  be  undergoing  recovery, 
show  themselves  in  the  same  quiet  way.  They  seem  to  be  a simple 
breaking-down  of  old  inflammatory  products  poured  out  in  the  cellular 
tissue  during  the  more  active  period  of  the  disease,  and  which  had  failed 
to  be  re-absorbed  or  to  become  organised.  Constantly  they  undergo 
absorption,  and  should  not  rashly  be  interfered  with. 

Treatment. — During  the  formation  of  an  abscess,  fomentations, 
poultices,  and  warm-water  dressings  give  comfort,  and  may  be  used. 
They  are  only  admissible,  however,  when  suppuration  and  external  dis- 
charge may  be  expected.  When  absorption  is  probable,  such  means 
should  not  be  employed.  This  result,  however,  can  only  be  expected  in 
chronic  abscesses  which  are  not  connected  with  deep-seated  mischief. 
The  local  affection  requires,  therefore,  no  other  treatment  than  rest  and 
an  absence  of  all  irritating  applications  ; tonic  treatment  and  regimen 
being  the  chief  means  upon  which  reliance  can  be  placed. 

On  some  occasions  I have  drawn  ofi‘  the  pus  from  a chronic  abscess 
with  the  aspirator,  and  no  re-collection  has  taken  place,  but  as  often 
as  not  the  fluid  re-accumulated,  and  a free  incision  was  subsequently 
necessary.  W^henever  an  abscess  is  opened  the  incision  should  be  free 
enough  to  admit  of  a ready  outlet  of  its  contents,  and  to  prevent 
any  re-accumulation. 

Wherever  burrowing  suppuration  in  a part  can  be  detected,  the 
sooner  an  external  outlet  is  made  the  better,  whether  that  burrowing 
be  beneath  the  scalp,  behind  the  pharynx,  among  the  deep  cervical 
tissues,  in  the  thecae  of  tendons,  between  the  layers  of  muscles  of  an 
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extremity,  or  beneath  the  periosteum  of  hones — specially  about  joints 
or  anywhere  beneath  the  deep  fascia,  and  particularly  the  fascim  of 
the  perinseum  and  anus. 

Superficial  abscesses  ought  always  to  he  opened,  and  a lancet,  or  a fine  By  incision, 
double-edged  knife  with  a central  groove,  should  be  employed  (fig.  3). 


fiG.  8. 


Double-edged  Abscess  Knife,  with  groove  in  centre. 


On  the  neck  and  face  the  line  of  incision  should  be  made  to  correspond 
with  the  course  of  the  superficial  skin  muscles,  or  the  lines  or  folds  of 
the  part — the  deformity  resulting  from  the  cicatrix  being  thereby 
greatly  diminished ; but  in  other  cases  the  incision  must  be  in  the  best 
direction  for  emptying  the  cavity.  In  all  abscesses  the  puncture 
should  be  made  where  the  abscess  is  “ pointing,”  or  the  integument  is 
thinnest;  and,  where  this  indication  is  absent,  at  the  most  dependent 
part  of  the  abscess.  The  operator  should  always  avoid  dividing  super- 
ficial veins  and  nerves,  the  position  of  the  former  being  made  out  by 
intercepting  the  flow  of  blood  through  them  by  the  pressure  of  the 
finger.  Deep  vessels  and  nerves  should  be  carefully  avoided,  their  Avoid  deep 
anatomical  position  being  always  remembered.  When  abscesses  have  'vessels, 
to  be  opened  in  their  neighbourhood,  the  incision  should  be  made 
parallel  to  them. 

In  opening  an  abscess  a plunge  ought  not  to  be  made.  The  operator  Mode  of 
should  mark  the  point  of  intended  puncture  with  his  eye,  then, 
introducing  his  instruinent  with  decision  through  the  soft  parts  into  the  ® 
cavity,  make  the  incisio'n  of  the  required  length  by  cutting  outwards 
as  soon  ns  pus  oozes  upwards  by  the  sides  of  the  instrument.  To  do 
this  sleepily  is  to  give  unnecessary  pain,  whereas  to  do  it  with  a stab 
or  plunge  only  causes  unnecessary  alarm.  It  should  be  done,  as  ought 
every  other  act  of  surgery,  with  confidence  and  decision  ; boldness  and 
rapidity  of  action  being  governed  by  caution,  and  made  subservient  to 
safety. 

To  open  an  abscess  that  is  pointing  (or  which  has  a cavity  to 
be  felt)  by  dissecting  down  upon  it,  is  a had  practice ; although  in 
deep-seated  abscesses,  which  are  covered  by  parts  which  it  would  be 
dangerous  to  wound,  where  surgical  interference  is  called  for,  such 
a method  may  be  the  best — extreme  caution  being  requisite  under 
extreme  danger.  Under  these  circumstances  the  surgeon  should  follow 
Mr.  Hilton’s  method  of  opening  deep-seated  abscesses,  which  has  been 
practised  at  Guy’s  for  many  years. 

In  deep-seated  abscesses  in  the  axilla,  says  Hilton  (‘Lectures  on  Hilton’s 
Rest,’  1863),  “ I cut  with  a lancet  through  the  skin  and  cellular  tissue  method, 
of  the  axilla,  about  half  or  three  quarters  of  an  inch  behind  the  axillary 
edge  of  the  great  pectoral  muscle.  At  this  point  we  can  meet  with  no 
blood-vessels.  Then  I push  a grooved  probe,  or  grooved  director,  up- 
wards into  the  swelling  in  the  axilla ; and,  if  you  watch  the  groove,  a 
little  opaque  serum  or  pus  wdll  show  itself.  Take  a blunt  (not  a sharp) 
instrument,  such  as  a pair  of  dressing  forceps,  and  run  the  closed  blades 
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along  the  groove  in  the  prohe  or  director  into  the  swelling.  Now, 
opening  the  handles,  you  at  the  same  time  open  the  blades,  situated 
within  the  abscess,  and  so  tear  open  the  abscess.  Lastly,  by  keeping 
open  the  blades  of  the  forceps  during  the  withdrawal  of  the  instrument, 
you  leave  a lacerated  tract  or  canal  communicating  with  the  collection 
of  pus,  which  will  not  readily  unite,  and  will  permit  the  easy  exit  of 
matter.”  In  this  way  deep  cervical  and  post-pharyngeal  abscesses, 
deep  abscesses  of  the  thigh,  leg  and  forearm,  may  be  fearlessly  opened. 

When  an  abscess  has  been  opened  it  should  be  left  to  discharge  by 
itself,  a simple  poultice  or  warm-water  dressing  being  applied  over  the 
surface.  Any  squeezing  or  pressing  upon  the  walls  of  the  abscess  is 
unnecessary  and  injui’ious.  In  some,  it  is  well  for  a few  hours  to 
introduce  a piece  of  oiled  lint  between  the  edges  of  the  wound  to 
prevent  its  closure,  more  particularly  when  the  deep  fascia  has  been 
opened j whilst  in  others  of  large  size,  the  introduction  of  “a  drainage 
tube  ” made  of  a piece  of  india-rubber  tubing  perforated  at  intervals 
may  be  required. 

Tonics  and  good  feeding  are  always  essential  elements  in  the  treat- 
ment, sedatives  being  given  only  when  required. 

In  acute  inflammation  about  the  hand  or  foot  an  opening  cannot  be 
made  too  early ; indeed,  it  should  be  made  as  soon  as  effusion  has  taken 
place,  and  the  soft  parts  are  tense.  Under  these  cii’cumstances  an  early 
incision  by  relieving  tension  will  often  save  tissue,  and  the  operator  must 
not  think  that  he  has  done  wrong  when,  on  making  the  incision,  he  finds 
no  pus  exudes. 

When  a chronic  abscess  requires  opening — a question  which  in  every 
case  should  be  well  considered — a free  incision  should  he  made  into  its 
cavity,  its  contents  evacuated,  and  the  cavity  well  washed.  For  this  latter 
purpose  nothing  has  answered  so  well  in  my  experience  as  a mixture  of  one 
or  two  drachms  of  the  tincture  of  iodine  to  each  pint  of  tepid  water ; a 
drainage  tube  should  then  be  introduced,  care  being  taken  that  if  air 
enters,  its  exit  also  can  be  guaranteed.  The  abscess  should  be  washed 
out  daily. 

Mr.  Lister’s  plan  of  covering  the  opening  with  a piece  of  lint  soaked 
in  carbolic  oil,  to  prevent  the  possible  admission  of  air  or  any  septic 
matter,  seems  good,  whatever  may  be  the  theory  of  its  action.  I 
have  treated  by  these  means  an  obscure  case  of  abscess,  in  a young  lady, 
ffit.  18,  of  the  left  loin  and  abdomen,  spreading  as  far  as  the  median 
line,  and  showing  itself  below  Poupart’s  ligament.  Quarts  of  pus  were 
evacuated,  and  the  whole  closed  within  a month,  or  rather  degenerated 
into  a small  sinus  which  discharged  serum  for  three  or  four  weeks  and 
then  healed  without  the  slightest  constitutional  disturbance.  I have 
treated  likewise  a spinal  psoas  abscess,  and  others  of  the  thigh  aiid  loin, 
with  equal  success;  while  another,  clearly  renal  in  its  origin,  might  be 
recorded  to  support  the  practice. 

The  practice  consists  in  making  a free  opening  into  the  abscess,  and 
then  applying  over  it  apiece  of  lint  soaked  in  carbolic  oil  (one  part  of 
acid  to  twenty  of  olive  oil),  beneath  which  the  pus  flows  away  ; in  this 
manner  no  air  is  admitted  In  the  subsequent  dressings  care  must 
be  taken  to  keep  the  opening  surrounded  with  the  vapour  of  the 
acid,  and  the  lint  should  only  be  removed  and  be  replaced  by  a freshly 
steeped  piece.  No  pressure  should  be  made^  upon  the  walls  of  the 
abscess  for  the  purpose  of  emptying  its  cavity  without  the  opening  being 
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covered  with  carbolic  oil.  I have,  however,  used,  in  several  cases,  olive  oil 

alone  with  equally  good  results.  With  the  similar  object  of  excluding  air 

and  its  impurities,  the  use  of  the  trocar  and  canula  have  been  suggested,  a Trocar  and 

valvular  skin  opening  being  secured  by  drawing  the  integument  to  one 

side  before  making  the  puncture.  The  trocar  invented  by  Mr.  Thompson, 

of  Westerham,  is  also  good.  In  it  an  elastic  tube  is  fitted  to  a second 

mouth  below  the  instrument.  But  beyond  any  of  these  in  their  usefulness, 

when  such  a practice  is  demanded.  Dr.  G.  Dieulafoy’s  “ aspirator  ” is 

to  be  preferred;  for  by  it  the  contents  of  any  cavity  can  readily  he  Aspirator. 

explored  or  withdrawn,  without  the  possibility  of  the  entrance  of  air. 

Suppurating  ovarian  and  hydatid  cysts  may  be  treated  as  large  ab- 
scesses, and  with  considerable  success.  Empyemata  or  abscesses  in  the 
chest  can  also  be  dealt  with  on  the  same  principle,  by  a free  opening  into 
file  thorax  and  a free  outlet  for  the  pus.  In  these  cases  the  drainage 
tube  is  of  gre.at  value,  care  being  necessary  to  drop  one  end  of  it  well 
d)wn  to  the  bottom  of  the  cavity. 

The  drainage  tube  was  suggested  by  M.  Chassaignac,  and  is  simply  a Drainage 
snail  india-rubber  tube,  perforated  every  inch  or  so  with  holes  to  tube, 
allow  of  the  free  escape  of  the  pus.  When  large  cavities  are  opened  they 
slrauld  be  washed  out,  at  intervals,  with  an  iodine  lotion  or  Condy’s 
riuid,  so  that  nothing  like  decomposition,  as  indicated  by  foetor, 
may  be  allowed.  With  this  precaution  large  suppurating  cavities 
ctn  be  dealt  with  successfully. 

When  veins  and  large  arteries  are  opened,  by  ulceration,  into  abscesses 
—an  accident  of  occasional  occurrence — they  should  be  treated  on  the 
pnnciple  laid  down  in  the  chapter  on  hajinorrhage ; i.e.,  if  the 
bleeding  vessel  be  large,  it  should  be  secured  at  the  point  at  which 
ithas  given  way,  either  by  ligature  or  torsion ; and  if  small,  the  hajmor- 
rlage  can  easily  be  arrested  by  pressure. 

Chronic  abscesses  associated  with  glandular  enlargement  need  not  be  Abscesses 
oieiied  under  some  circumstances,  because  with  constitutional  treatment  associated 
tley  often  disappear ; yet  they  should  be  so  treated  as  soon  as  it  is  clear  enlarged 
tlat  they  will  open  by  natural  processes,  if  let  alone,  in  order  to  save  the  glands, 
ujly  cicatrix  that  takes  place  under  these  circumstances  from  ulceration 
oi  the  skin.  The  surgeon  should  make  a small  puncture  in  the  best  line 
tc  allow  of  the  exit  of  the  pus  and  to  prevent  disfigurement.  Gentle 
p.’essure  with  cotton  wool  over  the  part  afterwards,  often  hastens  the 
I’icovery.  In  subjects  of  the  limmorrhagic  diathesis  an  abscess  may  be 
opened  by  the  cautery  or  canula. 

Arrest  of  Acute  Inflammation  hy  the  Obstruction  of  the  Main  Artery 

of  the  part. 

To  arrest  acute  inflammation  in  a limb,  the  deligation  of  the  main  On  arrest  of 
artery  of  the  limb,  or  the  arrest  of  the  circulation  through  it  hy  pres-  j“fla'"niatioii 
sure  upon  the  artery,  has  been  adopted.  Dr.  Campbell,  of  New  Orleans,  o/maiif* 
speaks  highly  of  the  practice,  and  even  affirms  that  no  portion  of  an  artery, 
extremity  should  be  amputated  for  destructive  inflammation  without 
this  experiment  being  attempted.  On  the  suggestion  of  Mr.  Maunder,  Examples, 
of  the  London  Hospital,  Mr.  Little,  in  1867,  applied  a ligature  to  the 
femoral  artery  for  acute  suppuration  of  the  knee,  with  a success  suffi- 
cient to  prove  the  value  of  the  practice.  Mr.  Maunder,  too,  has  since 
successfully  had  a similar  result  (“  Lettsom.  Lect.,”  ‘ Lancet,’  1875).  The 
late  Mr.  Moore,  of  the  Middlesex  Hospital,  also  acupressed  the  brachial 
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artery  with  a good  result.  Previous  to  these  cases,  however,  as  early 
as  1813,  Dr.  Onderdouk,  of  America,  ligatured  the  femoral  in  a case  of 
wound  of  the  knee-joint,  to  check  acute  inflammation,  and  others 
since  his  time  have  followed  his  practice.  It  is  a method  of  treat- 
ment certainly  worthy  of  attention,  inasmuch  as  to  cut  off  the  supply  of 
blood  to  an  inflamed  part,  when  too  much  is  passing  to  it,  is  sound  in 
theory ; and  to  do  the  same  to  starve  out  the  disease  is  equally  scientific. 
In  elephantiasis  Arabum  the  practice  does  not  seem  to  be  without  its 
good  efiects,  and,  in  acute  disease,  it  is  certainly  admissible. 

I well  remember,  as  a student,  observing,  under  the  care  of  Mr. 
Bransby  Cooper,  a serious  case  of  compound  fracture  of  the  leg,  com- 
plicated with  a severe  laceration  of  the  thigh  and  division  of  the  femoral 
artery  of  the  same  side.  He  was  in  doubt  as  to  the  practice  be 
ought  to  follow,  not  knowing  whether  with  the  divided  femoral  the 
supply  of  blood  would  be  sufficient  to  repair  the  compound  fracture. 
The  success  of  the  case,  however,  proved  that  the  fear  was  groundless, 
for  repair  went  on  uninterruptedly,  and  a good  limb  was  the  result. 
The  patient  was  a man  of  middle  age.  In  1873  I also  treated  with  unh- 
terrupted  success  a case  of  compound  fracture  of  the  humerus  into  tie 
elbow-joint  in  a man  where  the  brachial  artery  was  obstructed, 
recovery  with  a movable  joint  being  accomplished. 

With  respect  to  the  treatment  of  inflammation  by  the  digital  con- 
pression  of  the  main  arterial  trunks  leading  to  the  injured  or  diseastd 
parts,  it  must  be  recorded  that  in  1861  Dr.  T.  Vanzetti,  of  Padm, 
wrote  a paper  upon  the  subject,  which  Mr.  S.  Gamgeehas  translated  in 
his  work  ‘ On  Fractures’  (1871).  He  was  led  to  apply  this  treatmentto 
cases  of  inflammatory  disease  from  its  success  in  the  treatment  )f 
aneurisms.  He  asserts  that  compression  will  cure  every  incipient  ii- 
flammation,  and  check  it  even  when  advanced,  and  he  adduces  cases  Df 
phlegmonous  erysipelas  and  acute  arthritis  of  the  hand  successfuly 
treated  by  such  a process.  He  adds,  however,  that  “ in  the  treatmeit 
of  aneurisms  as  of  inflammations,  compression  can  never  become  a 
normal  method  until  it  be  always  and  e.vclusively  effected  with  tie 
finger.” 

SINUS  AND  FISTULA. 

A fistula  is  an  unnatural  communication  between  a normal  cavity  cr 
canal  and  the  outside  of  the  body  or  second  cavity  or  canal. 

A sinus  is  a narrow  suppurating  tract  with  only  one  orifice. 

Both  will  now  be  considered.  Thus,  amongst  the  JistulcB,  then 
are  the  vesico-vaginal  and  the  recto-vaginal  fistulse  in  women ; the  recto- 
vesical in  men  ; fmcal  fistula,  gastric  and  biliary  fistulm,  anal  fistula, 
salivary  fistula,  and  urinary  fistula.  They  are  always  due  primarily 
to  some  suppurative  or  ulcerative  process,  or  mechanical  violence, 
operative  or  otherwise,  and  subsequently,  to  a want  of  repair.  When 
passages  are  close  together,  the  fistula  will  be  short  and  direct;  in 
some  large,  in  others  narrow  or  tortuous.  When  the  cavity  or  canal 
is  deeply  placed,  or  the  inner  opening  deeply  situated,  the  fistula 
may  be  a long  narrow  tract.  When  the  fistula  is  of  recent  origin  and 
lined  with  granulations  discharging  pus,  the  walls  will  be  soft,  readily 
bleeding  on  manipulation.  When  old,  they  will  be  smooth  and  hard,  “cal- 
lous” all  over,  and  non-sensitive,  secreting  a thin,  watery',  non-purulent 
fluid.  This  fluid  is,  moreover,  mi-xed  with  the  contents  of  the  cavity  or 
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tract  with  which  the  fistula  communicates,  the  discharge  tending  to 
keep  the  fistula  open. 

The  external  opening  of  a fistula  or  sinus  presents  very  different  External 
appearances.  It  may  appear  as  a direct  or  as  a valvular  opening, 
depressed,  or  raised.  When  leading  down  to  a foreign  body  or  to  ® "■ 

bone,  the  external  orifice  will  be  surrounded  by  weak  granulations. 

Sometimes  it  may  scab  over  for  a time,  and  then  reopen  by  the  force 
of  the  retained  fiuid. 

The  internal  opening  of  a fistula  mostly  appears  as  a defined  Internal 
r o orifice  of 

orifice.  ^ , 1 , . i.1  sinuses. 

Of  sinuses  or  incomplete  fistulm,  abscess  is  the  most  common  cause;  the 

external  communication  failing  to  close  from  some  defect  in  the  healing 
power  of  the  part ; from  some  interference  with  the  reparative  process; 
from  the  constant  discharge  of  pus,  which  has  not  a sufficiently  free  vent; 
from  muscular  action,  which  forbids  that  amount  of  rest  of  the  part 
which  is  required  for  its  repair;  or,  lastly,  from  the  presence  of 
some  foreign  body  introduced  from  without,  from  dead  bone  or 
cretaceous  inflammatory  product  from  within. 

The  TEEATMENT  of  the  different  forms  of  fistulte  is  given  in  the  Treatment  of 
chapters  devoted  to  the  special  organs  that  are  involved.  In  a general  fistula, 
way,  however,  it  may  be  asserted  that  so  long  as  the  cause  of  the  fistula 
exists,  repair  cannot  go  on ; so  that,  in  urinary  fistula,  when  stricture  Remove 
is  the  cause,  the  stricture  must  be  treated  before  the  fistula.  In  anal  cause, 
fistula,  when  the  action  of  the  sphincter  ani  forbids  repair,  its  action 
must  be  paralysed.  In  faical  fistula,  when  obstruction  to  the  bowel  is 
present,  the  obstruction  must  be  removed.  In  salivary  fistula,  the 
salivary  duct  must  find  a natural  outlet  before  its  unnatural  orifice  can 
be  expected  to  close.  When  any  foreign  body,  tooth  or  dead  bone,  is 
keeping  the  sinus  open,  it  must  be  removed.  Wlien  a suppurating 
cavity  at  one  end  of  the  fistula  continues  to  discharge,  means  must  be 
taken  to  close  it.  When  these  objects  have  been  achieved  attention 
may  be  directed  to  the  fistula  or  sinus  itself,  and  various  are  the 
means  that  can  be  employed  for  their  cure. 

Pressure  in  recent  sinuses,  to  keep  the  parts  in  apposition,  by  means  Pressure, 
of  pads,  strapping,  or  bandages,  is  sometimes  of  use,  the  muscles  that 
move  the  part  being  kept  absolutely  at  rest  thereby.  In  stumps, 
aud  after  mammary  abscesses,  this  practice  is  very  beneficial. 

Injection  of  some  stimulating  fluid,  such  as  the  preparations  of  Injections, 
iodiue  (either  the  tincture  alone  or  diluted  with  one  or  two  parts  of 
water)  will  sometimes  set  up  a healthy  action ; for  the  same  pur- 
pose a seton  has  been  used,  and  of  all  setons  the  small  drainage  tuie  is  Seton. 
the  best,  or  a narrow  coil  of  rolled  gutta-percha  skin.  The  cautery 
is  sometimes  of  great  use,  and  the  galvanic  is  to  he  preferred  It  can  Cautery, 
be  accurately  applied  to  the  exact  spot,  and  its  heat  maintained  for 
any  required  time.  It  is  generally  most  useful  in  small  fistulse. 

Laying  open  the  sinus  is,  however,  as  a rule,  the  best  plan,  dividing  Laying  open 
it  from  end  to  end,  and  keeping  the  sides  asunder  to  allow  of  its  fistula, 
healing  from  below.  When  done  with  a knife  the  incision  is  to  be 
made  upon  a grooved  probe  or  director  which  has  been  previously  in- 
troduced through  the  sinus.  This,  however,  may  often  be  done  to  great 
advantage  with  the  wire  of  the  galvanic  cautery.  When  the  cautery  is 
used,  the  wire  should  be  passed  through  the  sinus  on  the  grooved  direc- 
tor, or  threaded  in  an  eyed  probe ; the  surgeon  then  holding  the  two 
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ends  of  the  wire,  made  hot  by  contact  with  the  battery,  and  dividing  the 
tissues  with  a sawing  motion.  The  division  with  the  cautery  has  this 
advantage,  that  the  surface  of  the  sinus  is  so  destroyed  that  it  must 
granulate.  There  is  consequently  less  need  of  careful  dressing,  and  in 
old  sinuses  this  is  a point  of  importance,  for  their  surfaces  are  so  callous 
that  they  require  to  be  scraped  or  otherwise  rendered  raw,  to  permit 
of  granulations  forming. 

The  division  of  a fistula  with  a ligature  is  now  rarely  performed, 
although  with  an  india-rubber  ligature  it  is  feasible.  In  “ bleeders” 
it  might  be  called  for,  but  in  these  the  wire  of  the  galvanic  cautery  is 
preferable,  when  it  can  be  obtained. 

Plastic  operations  for  the  cure  of  fistulse  are  also  means  of  great 
value,  particularly  of  vaginal  and  rectal  fistulse.  These  will  be  dis- 
cussed in  a future  chapter. 

Last,  but  not  least,  in  the  treatment  of  sinuses  and  fistulse,  con- 
stitutional treatment  should  be  employed.  In  the  fistula  following 
operative  or  suj)purative  action,  such  treatment  is,  as  a rule,  all  that  is 
wanted,  and  many  are  the  cases  in  metropolitan  hospitals  of  sinuses 
about  stumps,  skin  wounds,  or  mamm,ary  wounds,  that  will  heal  rapidly 
under  the  influence  of  fresh  air,  good  food,  and  tonic  medicine.  In  all 
cases  these  means  are  most  essential,  and,  with  them  and  local  treatment, 
success  is  generally  to  be  attained. 

ULCERS  AND  SORES. 

Ulceration  is  an  inflammatory  process,  in  which  a sore  or  chasm  is 
produced  by  tbe  molecular  death  of  the  tissue  involved. 

A sore  is  a chasm,  a solution  of  continuity,  caused  by  ulceration 
upon  an  external  or  internal  surface  of  the  body. 

When  a sore  is  being  formed,  oris  spreading  by  the  process  of  ulcera- 
tion, an  ulcer  is  said  to  exist;  when  the  ulceration  has  ceased,  a sore 
remains. 

When  an  ulcer  spreads  rapidly  it  is  termed  phagedcenic ; when 
it  spreads  by  sloughing ; and  when  with  this  gangrene  the 

molecular  death  of  the  tissue,  or  ulceration,  is  combined,  sloughing 
phagedcena  is  said  to  exist.  All  these  processes  are  consequently 
different  forms  of  different  ulcers,  and  are  characterised  hy  degrees  of 
rapidity  of  the  process ; the  simple  ulcer  being  the  mildest,  and  the 
sloughing  phagedsenic  the  most  severe  form. 

A healing  sore  heals  by  granulation  and  cicatrisation,  the  process 
of  healing  being  the  same  in  it,  as  it  is  in  any  open  wound  the 
result  of  injury  or  operation.  Sores  may  be  healthy,  inflamed,  weak, 
indolent,  sloughing  from  excess  of  indolence,  or  irritable,  terms  which 
are  applied  to  sores  to  express  their  conditions  at  the  time,  but  having 
no  special  signification,  for  these  appearances  fluctuate  according 
to  the  general  condition  of  the  patient  and  the  local  treatment  of  the 
sore.  A sore  may  also  at  any  time  take  on  the  ulcerative  process 
and'  spread,  or  assume  any  of  the  forms  of  spreading  already 
described. 

An  u,lc6r  nijiy  ori^inut©  from  n.  tocdh  or  £i  cotistituttoiKzZ  cuuso* 

Among  tbe  locafeauses  are  injuries  produced  by  blows,  pressure, 
or  some  irritating  application,  or  some  skin  eruption  set  up  or 
followed  by  inflammation  and  subsequent  ulceration.  If  a piece  of 
skin  dies,  it  is  cast  off  by  ulceration;  if  a portion  of  integument 
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inflames  from  some  external  irritation,  a local  eczema  or  skin  eruption, 
an  ulcer  follows.  An  abscess  may  form  beneath  the  skin  or  in  the  deep 
parts,  and  burst  by  ulceration.  It  may  be  that  some  deep-seated  dis- 
ease was  the  cause  of  the  abscess,  but  the  ulceration  spreads  and  remains 
as  an  ulcer. 

Amongst  the  constituHonal  causes,  excluding  cancers,  may  be  classed  Lonsutu-^^^ 
anything  that  superinduces  a low  condition  of  the  vital  powers,  such  as 
any  illness,  certain  habits  of  life,  syphilis,  or  scurvy. 

It  should  be  remembered,  however,  that  ulcers  which  have  a con- 
stitutional origin  may  be  kept  up  by  local  causes — thus,  a syphilitic  or 
cachectic  ulcer  originating  from  a general  cause  may  take  on  any  of 
the  characters  common  to  the  healing  ulcer  or  sore,  in  the  same  way 
that  a local  ulcer  or  sore,  produced  from  local  causes,  may  fail  to  heal 


from  some  constitutional  defect. 

Lupus,  rodent  ulcer,  epithelial  or  carcinomatous  ulcers,  stand  by  Special 
themselves,  and  are  called  special  ulcers. 

There  are  also  local  sores  originating  from  local  causes,  which  are 
often  kept  from  healing  through  some  general  or  constitutional  failing ; 
constitutional  sores  originating  from  constitutional  causes,  that  may 
fail  to  heal  on  account  of  some  local  condition  interfering  with  repair ; 
and  special  sores.  For  the  treatment  of  such  it  is  most  essential  that 
the  three  different  forms  be  recognised. 

Local  sores,  as  already  stated,  have  a local  origin — something  causing  A local  ulcer, 
inflammation  and  ulceration  in  the  skin,  and  a sore  remaining ; the 
disease  being  cutaneous  from  the  first.  The  few  cases  connected  with 
disease  of  the  deep-seated  parts,  such  as  the  bones  and  joints,  can 
readily  be  known. 

Constitutional  sores  have  rarely  a cutaneous  origin,  unless  origin- A constitu- 
ating  in  some  ulcerating  skin  eruption,  such  as  ecthyma  or  rupia ; ulcer, 
but  they  almost  always  commence  in  the  subcutaneous  connective 
tissue  as  a more  or  less  circumscribed  induration,  which  lasts  a very 
variable  period,  and  then  softens  down ; the  skin  over  it  inflaming, 
sloughing,  and  ulcerating,  to  give  vent  to  a deeper  slough  ; the  sores  or 
ulcers  always  being  of  a celliilo-membranous  kind.  These  ulcers  may  have  Ccllulo- 
their  cause  in  an  ordinary  cachexia  or  in  syphilis,  but  the  cellulo-meiu-  niembranous. 
branous  ulcer  is  always  constitutional,  and  requires  general  more  than 
local  treatment.  In  syphilis  the  ulcers  are  the  result  of  broken-down 
subcutaneous  “ gummata.”  The  appearance  of  these  sores  will  depend 
much  upon  the  period  at  which  they  are  seen ; but,  from  the  time  when 
the  skin  has  broken  and  ulcerated,  the  margins  of  the  skin  opening  will 
appear  thin,  irregular,  and  undermined,  and,  at  the  bottom  of  the 
opening,  the  slough  will  appear.  When  simple,  the  slough  will  appear 
more  or  less  white,  sometimes  pearly;  but  when  syphilitic,  it  will  have  the 
aspect  of  apiece  of  wet  loashleather,  at  least,  iu  the  majority  of  cases. 

When  any  of  the  slough  has  come  away  the  skin  will  at  first  be  under- 
mined, and  the  margin  of  the  sore  fall  inwards,  but,  as  the  granulations 
rise  from  below,  the  skin  will  be  pressed  up,  although  when  the  wound 
has  cicatrised,  the  scar  will  almost  always  be  a depressed,  and  in  syphilis, 
a stained  one. 


Around  this  sore  several  small  openings  often  coexist,  each  one  having 
formed  to  give  exit  to  a small  slough,  the  margins  of  which  appear  as  if 
they  had  been  punched  out.  These  sores  occur  mostly  about  the  lower  part 
of  the  thigh  and  knee,  elbow,  shoulder,  and  forehead,  and  are  found. 
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however,  in  any  part  of  the  hocly.  The  syphilitic  are  always  surrounded 
by  a dusTcy  kind  of  inflammatory  border,  and  are  rarely  painful ; the 
non-syphilitic  with  a pinker  blush.  The  washleather  slough  and  dusky 
margin  clearly  indicate  the  syphilitic  sore. 

It  is  by  no  means  uncommon  to  discover  in  such  a sore  the  specific 
character  of  a disease  that  had  been  contracted  some  twenty  or  more 
years  previously,  and  that  had  lain  dormant  after  having  manifested  its 
presence  by  marked  symptoms.  Indeed,  it  is  from  the  occurrence  of 
such  sores  as  these  that  the  surgeon  enquires  whether  constitutional 
syphilis  is  really  ever  cured — that  is,  eradicated — and  whether  a man 
once  syphilized,  as  once  vaccinated,  is  not  so  permanently  altered  as 
to  show  under  certain  conditions,  with  comparative  certainty,  that  he 
is  still  under  the  influence  of  the  poison,  and  that  other  diseases  must 
for  ever  after  be  modified  by  its  existence. 

Special  sores  wiU  be  described  with  the  diseases  from  which  they 
result. 

A healthy,  healing,  cutaneous  sore  is  known  by  the  small,  florid, 
conical  granulations  that  cover  its  surface,  and  the  healthy  creamy 
pus  thrown  off.  “ In  granulations,  new  substances  are  formed  as  if 
the  earth  was  taken  in  heaps  from  one  place  and  laid  in  another ; the 
thicker  and,  smaller  the  heaps  the  better  the  granulations”  (John 
Hunter,  MS.  lect.,  1787).  The  granulations  are  not  so  vascular  as  to 
bleed,  or  so  sensitive  as  to  cause  pain  on  the  slightest  touch.  The 
margin  is  natural,  and  where  the  skin  and  granulations  meet,  a band  of 
cicatrising  tissue  is  to  be  seen,  assuming,  where  in  union  with  the 
skin,  a whitish  line  with  a fine  covering  of  epidermis ; but  where  in 
contact  with  the  granulations  a more  vascular  appearance  than  at  any 
other  part  of  the  sore,  the  centre  of  the  band  being  covered  with  a 
thin,  purplish-blue,  semi-transparent  film. 

By  the  gradual  and  centripetal  cicatrising  process  of  the  outer  border 
of  the  band,  and  the  gradual  narrowing  of  its  circle,  the  sore  heals. 

Treatment. — The  surgeon’s  sole  aim  being  to  guard  against  anything 
that  can  interfere  with  the  progress  of  repair,  the  treatment  is  simple ; 
a piece  of  wet  lint  to  absorb  discharge  and  protect  the  surface  of  the 
sore  from  injury  being  all  that  is  required,  the  lint  being  kept  moist  by 
a piece  of  oil  silk,  gutta  percha,  or  elastic  tissue.  Where  water  irritates, 
oil  may  be  substituted.  The  surface  of  the  sore  should  be  cleansed 
by  means  of  a stream  of  tepid  water ; sponges  should  never  be  used, 
and  cotton  wool  is  the  best  substitute,  as  it  can  be  destroyed  after 


use. 

Where  the  granulations  are  disposed  to  rise  too  high,  dry  lint  may 
be  applied,  and  at  times  a good  rub  with  lunar  caustic  hastens  recovery. 
Small  sores  thus  treated  may  be  allowed  to  scab.  _ Best  is  always  bene- 
ficial in  aiding  repair,  but  should  this  be  impracticable,  a good  bandage 
may  be  substituted,  and  a piece  of  thin  sheet-lead  bound  over  the  sore 
outside  the  dressing  will  give  efficient  support.  In  removing  the  dressing, 
care  should  be  taken  not  to  inj  ure  the  band  of  delicate  cicatrising  tissue. 

Accepting  this  description  as  that  of  a healing  sore,  devia- 
fromtvrical  tions  from  this  type  constitute  the  diflterent  forms  that  have  been 
sore.  described.  Thus,  when  the  granulations  assume  a large,  pale,  elevated, 

watery  appearance,  the  sore  is  said  to  be  weak,  the  granulations^  in 
popular  language  being  “proud  flesh,”  the  popular  word  “proud  being 
synonymous  with  weak.  There  is  power  in  the  sore  to  granulate,  but 


INDOLENT  SORES. 


29 


the  granulations  have  little  power  of  cicatrising,  they  are  disposed,  The  weak 
moreover,  to  slough  on  the  slightest  cause.  These  require  local  stimu- 
lants,  such  as  the  nitrate  of  silver  in  stick,  sulphate  of  zinc  or  copper 
lotion,  carbolic  acid  lotion  in  the  proportion  of  two  grains  to  the  ounce, 
or  terebene  alone  or  diluted  with  one  or  two  parts  of  olive  oil.  Dusting 
the  surface  with  powdered  alum  or  tannin  is  also  sometimes  beneficial. 

The  limb  should  be  carefully  elevated  or  bandaged,  and  the  general 

health  attended  to.  -n  • a i , 

When  there  is  still  less  power  in  the  sore  no  granulations  form,  the  indolent 
surface  puts  on  the  appearance  of  a pieee  of  mucous  membrane,  such 
as  that  of  the  pharynx,  the  sore  being  then  called  indolent.  At  times 
a few  weak  granulations  are  found  at  one  corner  of  its  surface,  but 
the  greater  part  has  a smooth  and  glassy  aspect,  with  a thin  and 
watery,  but  not  purulent  secretion.  Where  the  sore  has  existed 
long  the  edges  will  appear  raised  and  indolent,  covered  with  a layer  of 
epithelium,  and  very  senseless.  It  then  acquires  the  term  “callous" — 
a callous  sore  being  an  indolent  one  of  long  standing.  This  indolent 
sore  is  always  ready  to  take  on  a sloughing  action  on  any  slight  cause, 
such  as  some  general  derangement  of  the  health,  or  the  long  assumption 
of  the  dependent  position  of  the  limb.  It  is  common,  indeed,  to  find 
the  surface  of  the  indolent  sore  sloughing ; not,  however,  from  infiam-  May  become 
matory  action,  hut  from  extreme  indolence  in  the  granulating  force.  ® °“Sliuig. 
Under  these  circumstances  the  surface  of  the  sore  becomes  covered 
with  a greenish  secretion  often  fetid,  the  granulations  forming  par- 
tially, and  ultimately  dying.  When  the  sore  is  large,  this  appearance 
is  very  commonly  towards  its  centre,  or  lowest  part;  and  as  repair 
goes  on,  the  sore  may  cicatrise  at  its  edges,  where  the  granulations 
derive  the  full  benefit  of  the  vascular  and  nerve  supply,  while 
the  centre  of  the  sore  still  sloughs.  In  old  people  the  margin  of  the 
sore  may  slough  in  one  part  and  heal  in  another.  Authors  have 
described  this  indolent  sore  in  the  old  as  senile  ulcer.  These  sores  are  Senile  ulcer, 
very  common  and  are  usually  found  in  the  lower  extremities,  often,  too, 
associated  with  varicose  veins ; this  condition  of  veins  has,  however,  little 
to  do  with  their  origin,  although  it  tends  much  to  retard  their  recovery. 

These  have  been  described  by  old  authors  as  varicose  ulcers,  simply  from 
the  fact  of  the  two  conditions  being  often  found  together.  Such  are 
almost  always  found  in  weak  subjects,  with  a feeble  circulation. 

The  treatment  of  these  indolent  sores  consists  in  encouraging  the  Treatment  of 
venous  circulation  of  the  part  by  position  if  possible,  and  by  pressure  ■“‘•“lent 
where  rest  cannot  be  secured;  by  local  stimulants,  and  by  general  tonic 
treatment.  When  there  is  little  or  no  action  in  the  sore,  the  application 
of  one  or  more  blisters  to  the  surface  is  very  beneficial;  or  blistering 
liquid  may  be  painted  over  its  edges.  When  the  surface  is  sloughing, 
half  an  ounce  of  carbolic  acid  or  of  terebene  to  a pint  of  olive  oil  with  or 
without  the  e.\tract  of  opium,  aecordiug  to  the  amount  of  pain,  is  an 
excellent  application.  Where  the  edges  of  the  sore  are  indurated  and 
callous,  so  that  cicatrisation  and  contraction  are  almost  impossible,  the 
free  scarification  of  the  margin  every  half  inch  is  often  followed  by  a 
rapid  change  for  the  better ; or  two  free  incisions  may  be  made  on 
either  side  of  the  margin  of  the  sore  for  the  same  purpose.  During 
this  treatment,  if  the  venous  circulation  is  assisted  by  raising  the  leg 
higher  than  the  hip,  the  utmost  good  may  be  obtained.  When  rest 
cannot  be  observed  the  limb  may  be  strapped  up  from  the  toes  to  the 
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knee — omitting  the  sore — firm  pressure  being  applied  by  means  of  a 
piece  of  sheet-lead  and  a bandage  over  the  dressings.  In  private 
practice,  when  the  leg  can  be  dressed  daily,  the  whole  limb  may 
be  covered  with  the  strapping.  The  strapping,  therefore,  ought  to 
be  good,  not  such  thin  material  as  that  spread  on  calico,  nor  thick, 
felt  strapping,  but  that  spread  on  linen,  such  as  is  sold  by  Leslie,  or 
Messrs.  Gerrard  and  Co.,  and  used  at  Guy’s  Hospital. 

When  the  sore  is  painful,  or  the  patient  has  an  irritable  pulse,  the 
beneficial  effects  of  opium  twice  a day  in  a pill  are  very  marked  ; and 
quinine,  iron,  nux  vomica,  or  the  vegetable  bitters,  may  be  given,  as 
the  wants  of  the  case  indicate.  The  bowels  also  require  attention, 
drachm  doses  of  the  sulphate  of  magnesia,  with  quinine,  being  a good 
aperient.  When  the  sore  is  unusually  large,  and  there  is  little  proba- 
bility of  the  whole  healing  from  loss  of  skin,  fresh  centres  of  cuti- 
Jication  should  be  inserted  by  transplantation.  In  this  way  I have 
brought  about  the  cicatrisation  of  a large  sore  of  twenty-four  years’ 
standing  in  three  weeks,  and  many  others  of  smaller  size  in  an  equally 
short  period ; indeed,  by  this  practice  of  skin-grafting,  I believe  the 
necessity  of  amputation  in  the  more  severe  forms  of  this  affection  will 
be  greatly  diminished;  for  hitherto  indolent  ulcers  that  surround  a 
limb  have  ever  proved  themselves  incurable,  amputation  being  their 
only  remedy. 

All  sores  may  infiame  or  become  irritable,  but  there  is  an  inflamed, 
sore  or  ulcer  which  is  found  in  subjects  with  thin  and  fair  skins  who 
are  in  some  way  reduced  in  power,  or  “ out  of  sorts,”  either  from 
irregular  living,  over-work,  or  bad  feeding.  It  appears  as  a small 
superficial,  inflamed,  irritable  sore,  with  a raw-looking  appearance,  an 
ash-coloured  slough,  or  thick  secretion  over  its  surface,  and  discharges 
a thin,  ichorous  fluid,  sometimes  tinged  with  blood.  The  patient  will 
complain  of  its  excessive  painfulness,  particularly  at  night,  and  will 
dread  its  being  touched.  It  will  look  red  and  angry,  though  superficial. 
A blow  or  a graze  may  have  caused  it,  or  a local  patch  of  eczema- 
tous inflammation,  in  which  case  it  may  be  described  as  an  eczematous 


ulcer. 

The  treatment  of  these  sores  is  very  troublesome,  the  skin  being 
Sflam'erand  usually  highly  sensitive.  They  always  want  soothing,  and  the  best 
ii-ritable  lotion  is  one  of  lead  mixed  with  extract  of  opium,  but  this  some- 

ulcer.  times  irritates,  while  the  lead  or  zinc  Ointment  gives  comfort.  At  other 

times  a cold  bread  poultice  is  the  best  application.  In  all  cases  the 
limb  wants  rest  and  elevation ; plasters  rarely  being  tolerated.  In 
the  eczematous  sore,  where  the  discharge  from  the  eruption  round  the 
sore  is  profuse,  the  powdered  oxide  of  zinc  and  starch,  in  equal  propor- 
tions, may  be  used ; or,  the  surface  may  be  washed  with  a solution  of 
nitrate  of  silver  in  the  proportion  of  ten  grains  to  the  ounce.  Occa- 
sionally a solution  of  the  extract  of  opium  is  the  best  lotion.  Simple 
nutritious  food,  with  a moderate  allowance  of  stimulants,  should 
be  administered  but  all  high  feeding  is  injurious.  The  general  health 
mostly  requiring  tonics  of  a non-stimulating  kind,  such  as  the 
vegetable  bitters  with  alkalies,  as  the  intestines  are  generally  irritable. 
When  the  pain  is  severe,  opiates  and  sedatives  are  indicated.  In 
very  inflamed  sores  the  application  of  a few  leeches  occasionally 
gives  relief  at  some  distance  from  it.  These  sores  are  invariably 
obstinate. 
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Authors  describe  a varicose  ulcer,  but  it  is  questionable  whether  Varicose 
such  exists.  Many  indolent  sores  are  doubtless  associated  with 
varicose  veins,  and  are  probably  indolent  on  account  of  this  asso-  Ulcer 
elation ; but  how  far  they  are  really  caused  by  them  is  a different  associated 
matter,  for  varicose  veins  and  ulcers  of  all  kinds  are  constantly  met  veins.'^^^'^°^* 
with  together.  Of  all  ulcers  entitled  to  the  term  varicose,  the 
eczematous  has  probably  the  most  claim,  for  certainly  eczema  of  the  leg 
is  a common  consequence  of  varicose  veins,  and  an  ulcer  the  result  of  the 
eczema. 

Practically,  however,  it  is  well  to  remember,  that  when  varicose  Must  treat 
veins  exist  zoith  an  ulcer,  repair  cannot  go  on  favorably  unless  the 
venous  circulation  of  the  limb  be  assisted  by  position  or  pressure ; and  t),g  sg,„g 
that  where  these  varicose  veins  are  present,  all  ulcers  or  sores  ai’e  dis-  time, 
posed  to  become  indolent  if  neglected.  When  an  ulcer  takes  its  origin 
from  an  inflamed  vein  the  term  is  applicable,  in  a measure,  but  this 
ulcer  has  no  special  characteristics. 

Sores  that  are  prevented  from  healing  by  varicose  veins  must  be 
treated  by  the  elevated  position  of  the  limb,  by  bandaging  or  strapping, 
and,  in  bad  cases,  by  the  obliteration  of  the  veins.  Without  this  obli- 
teration the  treatment  will,  of  necessity,  fail ; whereas  with  it  the 
sore  may  be  expected  to  heal  with  the  use  of  such  general  and  local 
means  as  its  nature  may  require. 

How  far  it  is  right  to  heal  an  old  chronic  sore  has  not  yet  been  Question  of 
quite  decided.  Older  surgeons  declared  it  to  be  inexpedient,  as  cases 
were  met  with  in  which  apoplexy  or  some  other  alarming  condition  ulcers, 
supervened.  Modern  surgeons,  however,  are  disposed  to  question  the 
explanation  of  these  facts,  and  to  look  upon  that  practice  as  beneficial 
which  removes  any  abnormal  condition,  local  or  general.  Still,  it  is 
wise,  when  a patient  has  been  in  the  habit  of  losing  by  discharge  from 
the  surface  of  a sore,  a certain  amount  of  material  which  would  otherwise 
have  been  used  to  maintain  the  general  powers,  to  cut  oft’  the  supplies 
iu  another  way,  to  order  more  abstemious  living,  and  to  regulate  the 
bowels  by  some  saline  water,  natm'al  or  artificial,  as  may  suit  the 
stomach. 

Sloughing  and  phagedsenic  sores  are  rarely  seen,  except  in  connection  Sloughing 
with  syphilis  or  hospital  gangrene.  In  syphilis,  sloughing  is  found  in  ulcers, 
the  intemperate  and  ill-fed,  and  mostly  in  gin-drinking  prostitutes.  It 
attacks  any  surface  that  has  been  made  sore,  either  from  venereal  con- 
tact or  other  causes ; and  it  is  marked  by  the  rapid  way  in  which  the 
process  destroys  tissues,  by  the  foetid  character  of  the  discharge,  the 
great  depression  of  power  as  an  invariable  accompaniment,  and  the 
constitutional  disturbance. 

Opium  in  full  doses  is  required  for  their  treatment,  with  tonics  Treatment  of 
and  good  nutritious  food.  When  this  does  not  control  the  ulceration,  sloughing 
the  application  of  strong  nitric  acid  with  a piece  of  wood  to  the  sur- 
face  of  the  sore  is  often  useful ; sometimes,  too,  the  local  application  of 
iodine  or  bromine  in  solution  is  of  great  benefit.  Fresh  air  is  always 
indicated,  and  abundance  of  disinfectants,  such  as  Condy’s  fluid, 
or  carbolic  acid  in  some  of  its  forms.  These  sores  are  mostly  due 
to  some  feeble  constitutional  condition,  and  not  to  a local  cause, 
although  at  times  the  local  action  seems  to  continue  by  itself,  re- 
quiring some  powerful  escharotic,  such  as  nitric  acid,  to  check  its 
course. 
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Sir  J.  Paget  describes  cold  ulcers  : — “They  are  like  small  inflamma- 
tory ulcers,  occurring  spontaneously  in  the  extremities,  especially  at  the 
ends  of  the  fingers  or  toes,  or  at  the  roots  of  the  nails.  In  some  cases 
they  are  preceded  hy  severe  pain  and  small  gangrenous  spots.  They 
are,  in  many  respects,  like  ulcerated  chilblains,  but  they  occur  without 
any  exposure  to  intense  cold  in  patients  whose  feet  and  hands  are 
commonly,  or  even  habitually,  hut  little  warmer  than  the  atmosphere 
they  live  in.  Such  patients  are  among  those  who  say  they  are  never 
M’^arm,  and  the  skin  of  their  extremities,  unless  artificially  heated,  is  to 
the  touch  like  the  surface  of  a cold-blooded  animal.  With  this  defect, 
which  is  common  in  women,  there  is  a small  feeble  pulse,  a dull  or  half 
livid  tint  in  the  parts  which  in  healthy  people  are  ruddy,  a weak  diges- 
tion, constipated  bowels,  and  scanty  menstruation. 

“ The  cure  of  the  ulcers  and  prevention  of  their  recurrence  lie  in  the 
remedy  of  these  defects.  Many  tonic  medicines  may  he  useful,  but  the 
most  so  is  iron;  with  it  pui’gatives  are  generally  necessary,  e.g.  small 
doses  of  mercury  and  aloes  or  of  sulphate  of  magnesia.  Full  diet  also 
is  required,  exercise  in  the  fresh  air,  very  warm  clothing,  especially  of 
the  lower  half  of  the  body,  and  warm  bathing ; dry  applications,  or 
lotion  of  sulphate  of  zinc  or  copper,  are  the  best  local  means,  and  the 
part  must  be  kept  warm  ; healing  is  always  tardy  at  a low  temperature.” 
AUied  to  cold  ulcers  are  those  formed  on  fingers  or  other  parts  which 
have  been  deprived  of  their  nerve  supply  by  some  injury. 

Scorbutic  Ulcer. — In  Sir  J.  Paget’s  able  article  in  ‘ Holmes’s 
System  ’ oecurs  the  follow'ing  description  of  the  scorbutic  ulcer 
by  Mr.  Busk : — “ Although  scurvy  in  itself  cannot  be  said  to  be 
attended  with  any  peculiar  form  of  ulceration,  ulcers  or  sores  of  any 
kind  already  existing  from  other  causes  assume,  in  consequence  of  this 
scorbutic  taint,  a more  or  less  peculiar  character,  and,  w'hen  thus 
modified,  have  been  usually  ^termed  ‘ scorbutie  ulcers.’ 

“ Scurvy  essentially  eonsists  in  an  alteration  in  the  constitution  of 
the  blood,  which  leads  to  the  effusion  into  the  various  tissues  of  a fibri- 
nous exudation,  usually  deeply  coloured,  and  which  has  on  that  account 
been  commonly  regarded  as  a simple  coagulum.  That  this  effusion, 
however,  can  scarcely  be  regarded  in  this  light,  is  proved  by  several 
considerations,  but  more  especially  by  the  circumstance  that  it  is  from 
the  first  solid  and  capable  of  becoming  imperfectly  organised ; that  is  to 
say,  it  is  after  a time  permeated  by  newly-formed  vascular  channels.  It 
is  the  presence  of  this  effusion  which  causes  the  spongy  swelling  of  the 
gums,  the  tumefaction  and  induration  of  the  intermuscular  tissue,  the 
so-termed  scorbutic  nodes,  and  which,  when  poured  out  on  the  surface, 
or  in  the  substance  of  the  corium,  constitutes  the  vibices  and  petechiae 
so  characteristic  of  the  disease.  It  is  the  effusion  also  of  the  same  semi- 
plastic material  on  the  free  surface  of  sores  or  ulcers  which  gives 
them  the  peculiar  aspect  termed  scorbutic.’’ 

“ Ulcers  of  this  kind  are  distinguished  by  their  livid  colour  and 
irregular  tumid  border,  around  which  no  trace  of  cicatrisation  is  evi- 
dent, whilst  the  surface  of  the  sore  is  covered  with  a spongy  dark- 
coloured,  strongly  adherent,  foetid  crust,  whose  removal  is  attended 
with  free  bleeding,  and  is  followed  by  a rapid  reproduction  of  the  same 
material.  This  crust,  in'  bad  cases,  as  remarked  by  Lind,  attains  to  a 
‘ monstrous  size,’  and  constitutes  what  has  been  appropriately  termed 
by  sailors  ‘ bullock’s  liver.’  ” 
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The  Syphilitic  Superficial  Sore. — The  deep  cellulo-membranous 
syphilitic  sore  has  been  already  described  (page  27),  under  the  Leading 
of  constitutional  sores,  but  the  superficial,  cutaneous,  rupial  syphi- 
litic sore  deserves  notice,  because  it  is  very  common.  It  mostly  succeeds 
' an  ecthyma  or  rupia,  is  mixed  with  the  eruption  in  some  other  stages, 

and  is  simply  an  ulceration  of  the  base  of  a syphilitic  eruption.  This  i 

goes  on  increasing  irregularly  in  a serpiginous  form,  the  sore  healing  in 

one  place  and  spreading  in  another;  but  it  involves  only  the  skin.  The 

edges  of  the  sore,  or  sores — for  they  are  of  Den  numerous — are  usually 

well  defined,  and  frequently  irregular ; the  surface  too  is  generally  of  a 

deep  colour ; and,  when  healing,  may  either  scab  or  granulate,  as  any 

other  sore.  They  are  met  with  at  any  period  after  the  first  con-  Period  of 

stitutional  symptoms  of  syphilis  have  passed  away,  and  occasionally  appearance. 

at  a remote  date ; they  are  always  found  in  a cachectic  or  enfeebled 

subject ; indeed,  it  appears  as  if  want  of  power  allowed  the  disease  to 

manifest  itself  in  the  new  form. 

The  treatment  of  these  sores,  when  once  recognised,  is  not  usually  Treatment  of 
difllcult.  Tonics,  with  the  iodide  of  potassium  or  sodium,  in  doses  of  membranmis 
from  three  to  ten  grains,  usually  effect  a cure,  at  least  for  a time;  liquor  ulcer, 
cinchonte  and  compound  spirit  of  ammonia  in  half-drachm  doses  are  also 
good  remedies.  In  other  cases  quinine  or  iron  is  indicated.  Mercurial 
remedies  are  sometimes,  though  rarely,  necessary ; perchloride  of 
mercury,  in  doses  of  -^th  of  a grain  in  bark,  green  iodide  in  one-grain 
doses  in  a pill,  or  the  mercurial  suppository,  being  the  best  forms 
to  employ. 

Locally,  the  sores  may  be  dressed  with  any  simple  dressing,  but  when 
indolent,  a mercurial  lotion,  as  th«  black  wash,  is  the  best. 

Lupus  must  be  classed  amongst  the  ulcers.  It  is  met  with  in  two  on  lupus, 
forms — the  lupus  erythematosus  and  the  lupus  vulgaris — the  latter 
being  more  common  in  young  scrofulous  subjects,  and  the  former  in  Varieties, 
the  middle-aged.  When  associated  with  a spreading  ulceration,  it  has 
been  called  luptis  exedens. 

The  “lupus  erythematosus”  occurs  chiefly  upon  the  face,  and  is 
symmetrical ; each  patch  has  well-defined  edges,  and  a red,  scaly  sur- 
face, with  small  horny  points  upon  it,  due  to  accumulation  in  the 
dilated  mouths  of  sebaceous  ducts. 

The  “ lupus  vulgaris  ” has  its  origin  in  a skin  tubercle,  or  tuber- 
cles, of  a flat  form,  fleshy  consistence,  and  pink  shining  appear- 
ance, and  these  at  times  ulcerate.  This  lupus  ulceration  when  Characters  of 
once  originated,  progresses  steadily,  destroying  every  tissue  it  attacks,  l“Pua 
and  when  it  reaches  the  nose — its  very  favorite  seat — it  simulates  can- 
cer.  The  surface  of  the  sore  is  sometimes  free  from  all  signs  of  granu- 
lations, and  often  very  irregular,  while  the  edges  are  ragged,  raised, 
and  often  everted.  It  is  painless.  The  tubercles  themselves  feel 
spongy,  are  not  so  hard  as  cancer,  nor  so  well  defined. 

These  lupus  ulcers  are  more  commonly  found  on  the  face  than  else- 
where, and  probably  next  in  frequency,  on  the  female  genitals.  They  are 
most  destructive  when  left  alone,  but  often  very  amenable  to  treatment. 

In  young  adult  life  they  are  more  common  than  in  the  old,  and  appear 
closely  allied  to  tuberculosis. 

Treatment.— Although  the  disease  has  probably  a constitutional  Treatment  of  [, 
origin,  and  requires  tonic  treatment,  both  by  medicine  and  regimen,  ulcers, 
there  is  no  disease  that  derives  more  benefit  from  local  treatment! 
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When  the  ulceration  is  superficial,  and  the  skin  is  not  deeply  infil- 
trated, the  local  application  of  cod  liver  oil  on  lint,  and  the  covering  up 
of  the  part  with  cotton  wool  to  keep  it  warm,  has  at  times  worked 
wonders.  But  under  other  circumstances,  when  the  skin  is  deeply 
involved  and  infiltrated  with  disease,  the  free  destruction  of  the  whole 
growth  is  the  best  treatment,  and  this  may  be  effected  by  scraping  the 
surface  of  the  growth,  by  caustics  or  cautery.  Since  employing 
the  galvanic  cautery  as  a local  caustic,  I have  burned  down  many  of 
these  lupus  ulcers,  and  even  tubercles,  and  been  surprised  to  find 
how  rapidly  a healthy  cicatrix  forms.  Paquelin’s  thermo-cautery 
seems,  also,  of  equal  value. 

Where  this  treatment  is  inapplicable,  the  destruction  of  the  surface 
by  some  escbarotic  should  be  undertaken,  the  chloride  of  zinc  paste 
being  probably  the  most  effective.  But  whether  the  galvanic,  or  thermo 
cautery,  or  escharotics,  be  used,  it  is  essential  that  the  whole  tissue  be 
destroyed  down  as  far  as  the  healthy  structures.  In  some  cases  I have 
scraped  or  broken  down  the  growth  with  the  handle  of  a knife,  or  even 
cut  off  the  margins,  and  then  applied  the  cautery  to  the  base  of 
tbe  sore.  Tbe  same  practice  may  be  followed  when  caustics  are 
applied.  In  exceptional  examples  excision  is  beneficial,  the  sore  being 
left  tp  heal. 

Eodent  and  cancerous  ulcers  will  be  treated  under  the  head  of 
tumours. 


BED-SOEES. 

In  theory  bed-sores  should  never  occur;  yet  in  practice  they 
appear  in  certain  cases,  in  spite  of  the  greatest  care  and  attention. 
It  is  well,  however,  for  the  surgeon  to  act  upon  tbe  theory,  as  by  so 
doing  he  is  stimulated  to  do  everything  in  his  power  to  guard 
against  their  occurrence,  and  no  better  illustration  of  the  old 
adage,  “ Prevention  is  better  than  cure,”  could  be  found  than  in  such 
a case. 

Bed-sores  may  briefly  be  described  as  the  death  of  a part  from 
mechanical  pressure,  the  parts  involved  in  some  cases  literally  dying 
from  being  deprived  of  their  nourishment  by  prolonged  and  con- 
tinued pressure ; in  others  from  some  inflammatory  action  induced 
by  it. 

Bed-sores  may  arise  in  healthy  subjects  who  are  kept  unmoved 
for  ten  or  fourteen  days ; but  in  the  old,  the  fat,  or  very  thin  they  may 
occur  at  an  earlier  date,  as  they  do  in  fever  cases  of  all  kinds,  and  in 
spinal  or  partially  paralytic  cases ; completely  paralysed  parts  are 
less  prone  to  slough  than  the  partially  paralysed. 

Dirt  and  moisture  under  aU  circumstances  accelerate  their  appearance. 

\ bed-sore  may  appear  as  a simple  abrasion,  a sloughing  of  the  skin, 
or  subcutaneous  tissue,  and  in  severer  cases  the  exposed  bone  may  die, 
and  in  the  worst  the  spinal  cord  may  be  opened. 

Teeatment. — Since,  as  a rule,  they  are  caused  by  continual  pres- 
sure on  a part,  they  may  very  generally  be  averted  by  some  change  of  the 
patient’s  position.  The  necessary  amount  of  movement  may,  as  a 
rule,  be  allowed  in  all  medical  and  iu  most  surgical  cases,  but  local 
pressure  under  all  circumstances  should  be  periodically  relieved. 

The  skin  of  the  part  pressed  upon  should  be  hardened  by  washing  it,  at 
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least  twice  in  tbe  twenty- four  Lours,  with  some  camphor  spirit  and  water, 
vinegar  and  water,  or  nitrous  ether  and  water,  in  the  proportion  of  one 
part  to  three.  An  artificial  covering  of  the  flexible  collodion  is  occa- 
sionally of  great  use. 

When  the  parts  are  about  to  slough,  these  applications,  however,  are 
useless,  and  nothing  but  the  removal  of  pressure  will  suffice.  With 
this  object,  well- filled  water  beds  and  water  or  air  cushions  should  be  Beds, 
employed.  I have  found  a mattress  divided  transversely  into  three  parts 
and  a water  cushion  substituted  for  the  middle  section  of  great  use.  At 
other  times  the  sections  of  the  mattress  may  be  simply  separated  for  a 
few  inches  in  the  line  of  pressure. 

In  spare  patients,  where  the  spinous  processes  of  the  vertebrm  are 
prominent,  thin  strips  of  felt  plaster  placed  vertically  down  the  back 
give  great  relief,  and  the  same  plaster  applied  to  other  painful  parts  is 
of  value ; cushions  of  amadou  and  well-adjusted  pads  of  cotton  wool  or 
spongio-piline  are  also  always  of  service. 

When  sloughing  is  present,  a linseed-and-bread  poultice  with  a solu- 
tion of  carbolic  acid,  of  iodine,  Condy’s  fiuid  or  charcoal  sprinkled 
upon  the  surface  is  the  best  application,  though  a carrot  or  yeast  poul- 
tice occasionally  cleans  tbe  wound. 

When  the  slough  has  separated,  some  stimulating  lotion  or  ointment 
may  be  required ; this  is  best  applied  on  cotton  wool. 

In  all  cases  where  patients  have  to  rest  for  a lengthened  period, 
careful  attention  should  be  paid  to  keep  the  bed  smooth,  and  the 
sheets  free  from  rucks.  Corded  or  feather  beds  should  not  be  used. 

The  best  is  a horse-hair  mattress  placed  upon  a second  or  spring 
bed. 

MORTIFICATION,  TRAUMATIC,  ARTERIAL,  AND  VENOUS. 

The  mortification  of  any  part  of  the  body  signifies  its  death.  When  Definition, 
a soft  part  is  “ dying,”  it  is  said  to  be  in  a state  of  ” gangrene ; ” and 
when  “ dead,”  in  that  of  “ sphacelus.”  The  dead  portion  is  called  a 
‘‘  slough,”  and  the  process  of  separation  tbe  act  of  “ sloughing.”  When 
bone  is  dead,  the  term  “ necrosis  ” is  employed ; the  dead  portion 
being  called  the  “ sequestrum,”  and  the  process  of  its  separation  “ ex- 
foliation.” 

The  dead  portion  of  any  tissue  is  thrown  off  from  the  living  by  means 
of  ulceration ; and  when  the  slough  has  separated,  the  parts  heal 
by  granulation,  as  an  ordinary  wound.  In  tbe  “ sloughing  phagedaena  ” 
the  two  processes  of  ulceration  and  sloughing  are  combined,  the  mole- 
cular death  of  a part,  or  ulceration,  going  on  with  the  more  general 
destruction  of  gangrene. 

Direct  violence,  mechanical  or  chemical,  may  be  the  cause  of  morti-  Causes, 
fication,  either  by  destroying  the  vitality  of  a part  at  once,  or  by  ex- 
citing iuflammation  in  it  which  induces  its  death,  such  cases  being  called 
"traumatic.”  In  this  group  a large  proportion  of  tbe  cases  of  gan-  a.  Traumatic, 
grene  are  found. 

In  the  second  group  are  found  those  in  which  a part  is  starved,  the  i.  Anwmic. 
mam  artery  of  a limb  being  obstructed,  either  from  operation,  accident, 
or  disease — this  may  be  called  anmmic  gangrene. 

In  the  third  group  may  be  classed  all  those  cases  in  which  the  stagna-  c.  Static, 
tion  ot  blood  is  caused  by  the  mechanical  arrest  of  the  circulation 
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through  the  veins,  complicated  or  not,  with  secondary  inflammatory 
action.  This  form  is  called  “ static  gangrene.” 

In  each  and  all  of  these,  inflammation  plays  directly  or  indirectly, 
an  important  part. 

Tissues  suffering  from  defective  nutrition,  either  as  the  result  of 
some  want  of  nerve  supply  or  energy,  or  of  extreme  debility  the  conse- 
quence of  severe  illness,  or  other  depressing  influence,  are  more  prone 
than  others  to  mortify  on  slight  causes. 

Moistand  dry  When  mortification  takes  place  in  tissues  that  are  filled  with  blood, 
gangrene.  and  more  particularly  with  inflammatory  fluids,  “ moist,  hot,  or  humid 
gangrene  ” is  produced ; but  when  it  takes  place  in  parts  in  which 
no  such  stasis  exists,  and  where  death  of  the  tissues  is  the  result 
of  a want  of  arterial  supply,  “ dry,  cold,  or  chronic  gangrene  ” is 
caused. 

These  two  forms,  however,  are  in  a measure  convertible — the  rapidity 
of  the  process  and  the  amount  of  inflammatory  infiltration  influencing 
the  result. 

Direct  traumatic  gangrene  is  well  seen  in  the  destruction  of  skin 
from  the  contact  of  some  corrosive  acid,  such  as  sulphuric  or  nitric 
acid ; the  black  or  yellow  slough  which  immediately  follows  the  applica- 
tion of  the  caustic  testifying  to  its  action. 

Indirect  traumatic  gangrene  is  also  well  seen  in  the  integument  after 
the  application  of  a blister  to  a child  or  feeble  patient,  the  blister  being 
followed  by  inflammation  of  the  blistered  part,  and  its  subsequent 
death. 

In  bad  compound  fractures  the  indirect  inflammatory  gangrene  is 
often  illustrated,  the  limb  swelling  rapidly,  and  the  skin  assuming  a 
mottled  and  livid  hue;  loose  blisters  or  phlycten®  of  raised  cuticle 
soon  forming  on  the  surface,  containing  more  or  less  blood-stained 
serum,  while  the  tissues  become  sooner  or  later  cold  and  insensible, 
the  temperature  of  the  part  often  falling  rapidly.  The  fluids  from 
the  wound,  when  any  are  present,  soon  become  offensive,  blood-stained, 
and  mixed  with  gas — the  tissues  crepitating,  on  pressure,  from  its 
presence. 

Line  of  The  gangrene  may  be  limited  or  it  may  spread  upwards,  but  when 

demarcation,  the  action  has  attained  its  limit,  the  living  tissues  in  contact  with  the 
dead  become  highly  vascular,  and  a defined  line,  “ the  line  of  demarca- 
tion,” at  length  appears.  This  vascular  line  goes  on  to  ulceration,  and, 
if  left  to  take  its  course,  to  the  separation  of  the  whole  slough  from  the 
living  tissues : soft  parts,  and  even  bone,  may  be  divided  by  it,  the 
granulations  on  the  new  surface  materially  assisting  the  casting  off 
of  the  slough.  The  deeper  tissues  of  a limb  thus  affected,  rapidly 
decompose  and  give  rise  to  a horrible  fcetor;  the  extent  of  decom- 
position will  depend  much  upon  the  fluids  in  the  part.  Should  the 
limb  be  exposed  the  integument  will  soon  dry  and  become  black,  and 
gradually  wither,  while  the  soft  parts  beneath  will  xmdergo  decom- 
position. 

Rarely  This  process  is  rarely  attended  with  haemorrhage,  the  blood  in  the 

attended  with  vessels  coagulating  during  the  sloughing  action,  and  thus  obstructing 
ha-morrhage.  them.  In  exceptional  cases,  however,  sloughing  of  the  vessels  ensues — 
the  more  rapid  the  sloughing  action,  the  greater,  apparently,  being  the 
liability  to  bleed. 

Direct  traumatic  gangrene  is  also  well  illustrated  in  cases  of  extra- 
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vasation  of  urine,  or  feces,  and  probably  also  by  the  action  of  some 
animal  poisons. 

The  best  examples  of  anaemic  gangrene,  i.e.  gangrene  caused  hy  the  Examples  of 
cutting  off  of  the  arterial  supply  to  apart,  are  found  after  the  application  a«»>nic 
of  a ligature  to  a large  artery,  such  as  the  femoral,  for  aneurism  or  inj  ury; 
or  after  the  contusion  of  an  artery,  which  often,  either  by  laceration 
of  its  inner  coats  {vide  fig.  118)  or  by  other  means,  is  followed  by  its 
occlusion.  Embolic  plugging  of  an  artery,  the  gradual  closure  of  a 
vessel  from  local  arteritis  or  degenerative  disease,  are  other  causes  of  this 
kind  of  gangrene.  In  the  same  way  is  caused  the  abscess  of  the  brain,  or 
rather  sloughing,  that  follows  the  application  of  a ligature  to  the  carotid 
artery.  In  all  these  instances  the  part  dies  by  starvation  from  want  of 
blood,  and  the  more  sudden  the  act  by  which  the  supply  is  cut  ofP, 
the  greater  is  the  probability  of  gangrene  being  the  result.  The  sudden 
occlusion  of  a large  artery,  whether  in  old  or  young,  is  liable  to  be  fol- 
lowed by  gangrene.  Its  gradual  occlusion,  except  in  the  aged,  is  more 
rarely  followed  by  such  a result,  the  collateral  circulation  preventing  it. 

In  the  form  of  gangrene  called  “ senile,”  it  is  very  probable  that  Senile 
arterial  obstruction,  the  result  of  atheromatous  arterial  disease,  or  of  Kangrene. 
embolic  plugging  of  the  vessel  from  the  breaking  loose  of  some  portion 
of  the  diseased  arterial  coats,  is  the  immediate  cause  of  the  gangrene  ; 
but  the  feebleness  of  old  age,  the  degeneration  of  the  tissues  that  have 
been  badly  supplied  with  arterial  blood,  coupled  often  with  some  slight 
local  injury,  are  doubtless  powerful  agents  in  giving  effect  to  the  pro- 
cess. One  or  more  of  these  agents  may  he  the  true  cause  of  the  gan- 
grene, but  in  the  majority  of  cases  they  are  probably  combined.  When 
tlie  gangrene  is  purely  a dry  withering  or  mummifying  process,  the 
cause  is  probably  the  simple  want  of  blood  supply;  but  when  inflamma- 
tion coexists,  the  gangrene  will  be  moist,  the  feebly  nourished  tissues 
either  from  injury  or  otherwise,  becoming  inflamed  from  some  accidental 
cause,  and  ultimately  dying. 

In  the  gangrene  met  with  from  arteritis  or  embolism  in  the  young  Gangrene 
or  middle  aged,  the  dry  one  is  the  usual  form — the  parts  becoming  cold,  fe™  arteritis 
bloodless,  waxy,  rapidly  withering,  turning  black  and  then  mummify- 
ing.  When  caused  by  embolism,  the  onset  of  the  gangrene,  or  rather 
the  early  indication  of  the  plugging  of  the  vessel,  is  marked  by  a sudden 
shooting  or  crampy  pain  down  the  extremity,  this  symptom  being 
speedily  followed  by  those  of  “ arterial  gangrene.” 

When  the  occlusion  of  the  vessel  is  gradual,  this  pain  is  not  present, 
and  the  symptoms  of  gangrene  are  more  chronic. 

Gangrene  from  “ cold  ” may  be  the  direct  result  of  want  of  blood  Gangrene 
supply,  or  may  be  indirectly  caused  by  the  inflammation  due  to  exces-  hom  cold, 
sive  reactionyV'oja  cold : this  latter  form  is  called  secondary  mortification. 

The  gangrene  following  the  use  of  the  “ ergot  of  rye  ” is  dry,  and 
follows  precisely  the  same  course  of  gangrene  as  that  from  arterial  ob- 
struction. 

The  best  illustrations  of  gangrene  jfrowi  obstruction — static  gangrene.  Gangrene 
as  it  might  be  called — are  seen  in  such  cases  as  strangulated  femoral 
hernia ; after  the  use  of  splints  too  tightly  applied ; after  the  prolonged  ° 
employment  of  the  tourniquet  to  check  haemorrhage ; in  a tight  para- 
phymosis  ; in  the  sloughing  of  protruding  piles  ; in  the  gangrene  of  a 
bmb  from  the  pressure  of  an  aneurism  or  tumour  upon  the  chief  venous 
trunks ; in  the  sloughing  of  the  legs,  groins,  or  other  parts  of  patients 
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sufEering  from  some  obstructive  heart  disease.  In  all  these  the  parts 
may  die  from  blood  stasis,  though  inflammation,  more  or  less  marked, 
with  its  products,  has  generally  an  important  influence  in  producing 
the  result. 

Mortification  is  thus  a compound  process,  and  is  brought  about  by 
mixed  causes — direct  injury,  want  of  arterial  supply,  and  blood  stasis 
from  mechanical  obstruction  to  the  return  of  the  venous  blood  being 
the  three  main  exciting  elements  of  the  affection.  At  the  same  time,  in 
each  of  the  three  classes  of  causes  thus  grouped  together,  inflammatory 
action  has  secondarily  an  important  influence.  Feebleness  of  power, 
old  age,  or  want  of  nutrition,  or  nerve  supply  in  a part,  renders  a patient 
or  tissue  more  prone  to  the  action  of  these  causes,  and  the  process 
more  active. 

The  constitutional  symptoms  associated  with  gangrene  vary  with  its 
cause,  but  under  all  circumstances,  a depressed  condition  of  the  ordinary 
powers  is  recognisable.  In  traumatic  inflammation  during  the  stage  of 
excitement,  the  pulse  may  be  rapid  and  the  beat  strong,  the  fever  high, 
and  other  symptoms  may  be  present  indicative  of  sthenic  action  ; but, 
when  about  to  terminate  in  gangrene,  all  these  symptoms  will  be  marked 
by  a sudden  fall,  the  temperature  of  the  body  dropping  four  or  five 
degrees,  say  from  104°  or  105°  to  99°  F.  Some  interesting  observations 
on  this  point  by  Mr.  Pick  will  be  found  in  ‘ St.  George’s  Hospital 
Reports  ’ for  1868. 

When  the  mischief  is  extensive,  and  the  gangrene  spreads,  what  are 
known  as  typhoid  symptoms  may  supervene.  In  the  more  acute  cases 
death  takes  place  very  rapidly,  but  in  the  chronic,  the  constitutional 
symptoms  are  negative. 

Treatment. — The  most  important  point  the  surgeon  has  to  bear  in 
mind  in  the  treatment  of  every  form  of  mortification  is,  that  the  con- 
dition indicates  a depressed  state  of  the  system;  consequently  the 
general  treatment  should  be  directed  towards  maintaining  the  patient’s 
strength  and  cautiously  building  up  the  feeble  powers  by  means  of 
nutritious  food,  stimulants,  and  tonics,  at  the  same  time  allaying  pain 
by  local  and  general  soothing  remedies,  such  as  opium,  morphia,  or 
chloral,  for  nothing  depresses  more  than  pain. 

The  cause  of  gangrene  has  also  to  be  considered,  for  its  in- 
fluence on  practice  is  most  important.  To  treat  a case  of  gangrene, 
the  result  of  a local  injury,  as  one  due  to  obstruction  of  an  artery 
would  be  clearly  wrong,  and  to  deal  with  an  example  of  this  latter 
form  in  the  same  manner  as  with  another  due  to  blood  stasis  the  result 
of  mechanical  obstruction  to  the  return  of  the  venous  blood  of  a part, 
would  be  unscientific.  I shall  therefore  consider  the  question  of  treat- 
ment as  applied  separately  to  the  three  groups  of  cases  already  formed. 

Treatment  of  traumatic  gangrene,  when  of  a limited  nature,  need  cause 
but  little  anxiety.  It  should  be  treated  on  ordinary  principles  of  local 
cleanliness,  by  poultices,  water  dressings,  or  the  irrigation  of  warm 
water,  with  some  antiseptic  lotion,  such  as  iodine  lotion,  sulphurous 
acid,  Condy’s  fluid,  carbolic  acid,  or  chloride  of  zinc.  _ When  the  slough 
has  come  away  the  surface  is  to  be  treated  as  an  ordinary  sore. 

When  the  gangrene  is  more  extensive  and  involving  possibly  a por- 
tion of  a limb,  but  yet  defined,  whether  caused  directly  by  the  injury 
or  indirectly  by  the  inflammation  that  followed,  the  expediency  of 
removing  the  dead  part  by  amputation  is  not  to  be  disputed.  No 
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more  of  it,  however,  should  he  sacrificed  than  is  absolutely  neces- 
sary, and  to  ensure  this  object  the  flaps  to  cover  the  end  of  the 
stump  may  he  cut  of  any  shape.  Thus,  in  gangrene  of  the  leg,  it  is 
better  to  amputate  below  the  knee  with  any  form  of  flap  that  can  he 
made  of  sufficient  size  to  cover  in  the  end  of  the  stump  than  at  the 
joint,  and  it  is  far  better  to  amputate  at  the  joint  than  above  it. 

When,  however,  an  injured  limb  is  attacked  with  gangrene  which  is 
rapidly  spreading,  the  difficulties  are  great.  To  remove  it  at  once,  as 
soon  as  the  action  has  declared  itself,  would  he  to  take  away  what  often 
might  be  saved,  or  to  do  that  which  will  not  arrest  the  disease.  To  defer 
the  removal,  too  often  diminishes  the  prospects  of  recovery ; and,  subse- 
quently the  extension  of  the  mischief,  renders  the  amputation  a more  for- 
midable one,  or  precludes  the  possibility  of  its  performance.  It  is  wise, 
however,  to  amputate  when  the  gangrene  is  extending,  owing  to  the  infil- 
tration into  the  healthy  tissues  of  the  decomposing  fluids  from  the  parts. 

In  a case  of  compound  fracture,  which  is  so  bad  as  to  suggest  the 
necessity  of  primary  amputation  but  in  which  the  surgeon  has  heen 
desirous,  if  possible,  of  saving  the  limb,  the  first  onset  of  an  inflammatory 
action  that  assumes  a gangrenous  form  should  be  met  by  amputation  j 
while  in  a case  less  severe,  where  the  injured  limb  has  a good  prospect  of 
being  made  an  useful  one,  an  attack  of  inflammatory  gangrene  need 
not  necessarily  lead  to  its  loss. 

Where  the  gangrene  is  due  to  the  injury,  it  will  probably  be 
limited,  and  may  so  terminate  that  a good  limb  can  subsequently 
be  secured.  Where  it  is  due  to  constitutional  and  not  local  causes,  am- 
putation of  the  limb  will  not  arrest  it ; for  the  gangrenous  action  will  in 
all  probability  attack  the  stump,  and  continue  till  it  finds  a limit  or 
destroys  life.  If  the  patient  lives,  moreover,  a line  of  demarcation  will 
occur,  and  then  amputation  may  be  performed  with  a better  prospect 
of  success,  whereas,  if  the  patient  dies,  the  surgeon  will  not  have 
helped  him  to  his  end. 

Gangrene  from  a local  traumatic  cause  may  be  treated  successfully 
by  amputation,  but  a spreading  gangrene  the  result  of  a general  or 
constitutional  cause,  cannot  he  thus  dealt  with. 

In  offering  this  recommendation  it  is  right  to  add  that  it  is  against 
what  is  called  authority.  Erichsen  says,  “ In  traumatic  gangrene, 
amputation  should  be  performed  as  soon  as  the  gangrene  has  mani- 
fested itself,  without  waiting  for  the  line  of  demarcation.”  Spence 
writes,  “ In  spreading  gangrene,  amputate  without  waiting  for  a line 
of  demarcation.”  Pirrie  says,  “ As  the  only  chance  of  life,  however 
slender,  lies  in  immediate  amputation,  it  ought  to  be  performed  at 
once,  and  high  above  the  part  affected.”  Brodie  and  Guthrie  might  be 
quoted  for  a like  purpose,  and  H.  Coote,  in  ‘ Holmes’s  Surgery,’  ed.  2, 
says,  “ the  indications  for  immediate  amputation  are  so  clear  and  gene- 
rally acknowledged,  “ that  he  who  shrinks  from  the  responsibility  of 
the  operation  stands  exposed  to  just  reproof.” 

But  these  authors  do  not  seem  sufficiently  to  recognise  a difference 
between  the  gangrene  due  directly  to  the  injury  and  involving  the 
injured  part,  and  the  rapidly  spreading  gangrene  which  begins  at  the 
seat  of  injury  and  travels  upwards;  the  former  being  directly  due  to 
the^  accident  and  generally  confined  to  its  seat ; the  latter,  although 
indirectly  due  to  the  accident,  being  set  up  by  some  inherent  weakness 
in  the  general  power,  which  the  local  injury  renders  manifest. 
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When  the  gangrene  originates  from  a local  cause,  amputation  is 
clearly  the  best  practice ; but  when  from  a constitutional,  it  had  better 
not  be  entertained  till  the  action  has  ceased  and  a limit  to  the  disease 
been  formed.  In  Military  Surgery  there  may  be  many  reasons  why 
this  practice  cannot  be  observed,  for  all  conservative  surgery,  or  treat- 
ment based  on  expectancy,  has  to  be  sacrificed  to  the  exigencies  of  the 
moment.  • 

Sir  W.  Pergusson  was  clearly  led  to  this  opinion  on  account  of  the 
absence  of  success  he  had  met  with  in  adopting  the  more  usual  prac- 
tice, viz.  amputation ; for  when  he  writes,  “ I might,  however,  possibly 
in  future  resort  to  a similar  practice,  but  should  feel  greatly  inclined  to 
wait  for  a line  of  demarcation,”  it  clearly  must  be  accepted  as  being 
against  amputation  in  spreading  gangrene. 

How  then,  it  may  be  asked,  is  spreading  gangrene  to  be  treated  ? 
I reply,  by  tonics  and  local  treatment  based  on  general  principles; 
by  maintaining  the  part  as  free  as  possible  from  all  foetid  discharges : 
by  local  cleanliness  and  the  use  of  antiseptic  applications ; but  chiefiy 
by  using  all  means  at  our  disposal  to  give  free  vent  to  foetid  discharges 
and  to  relieve  tension,  employing  incisions  when  necessary  to  secure 
these  ends. 

Under  this  practice,  when  nature  is  strong  enough  to  check  the 
progress  of  the  disease,  a limit  to  its  extent  will  be  formed,  and  the 
local  affection  will  be  amenable  to  treatment ; but  when  no  limit  takes 
place,  death  will  ensue,  which  amputation  would  not  have  arrested. 

When  amputation  is  deemed  necessary,  on  the  arrest  of  the  action 
the  limb  should  be  removed  as  close  as  possible  above  the  diseased 
part.  There  exists  no  necessity  to  sacrifice  any  tissue,  and  much  less 
a joint,  to  make  an  amputation  neat.  The  only  point  for  considera- 
tion is,  that  the  diseased  tissues  should  be  avoided,  but  beyond  these 
no  healthy  structures  should  be  sacrificed. 

In  the  treatment  of  gangrene  due  to  arterial  obstmetion,  the  objects 
of  the  surgeon  should  be  to  prevent  its  extension,  and  to  assist,  when 
called  upon,  the  separation  of  the  parts. 

To  carry  out  the  first  of  these  the  mortified  parts  may  be  wrapped 
in  some  lint  dipped  in  oil,  with  or  without  carbolic  acid,  as  indicated 
by  foetor ; and  the  whole  extremity  should  be  raised  to  encourage  the 
venous  circulation,  and  surrounded  with  cotton  wool  to  maintain  its 
warmth. 

Abundance  of  bland  nutritious  food  should  be  given,  aided  with 
stimulants  and  tonics  to  assist  digestion  ; the  circulation,  too,  should 
be  sustained,  though  anything  like  over-stimulating  is  reprehensible. 
Opium  also  may  be  given  to  allay  pain,  the  patient  being  kept  gently 
under  its  influence.  Where  small  parts  only  are  implicated,  their 
separation  may  be  left  to  nature ; but  where  hands  or  feet  are  involved 
in  the  gangrene,  the  surgeon  should  assist  nature’s  processes  by  ampu- 
tation above  or  about  the  line  of  demarcation,  as  soon  as  indicated. 

In  “senile  gangrene”  the  interference  should  be  of  the  mildest 
kind,  but  when  a limb  dies  from  embolic  plugging,  occlusion  of  an 
artery,  or  from  the  effects  of  ergot  of  rye,  amputation  may  be 
performed  as  soon  as  the  line  of  demarcation  has  been  indicated,  that 
is,  provided  the  general  condition  of  the  patient  be  such  as  not  to 
forbid  it. 

Where  “ sphacelus  ” takes  place  after  the  application  of  a ligature  to 
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a large  artery,  early  amputation  is  sometimes  called  for,  it  being  at 
times  wise  to  remove  the  limb  above  the  line  of  ligature  (after  ligature 
of  artery)  rather  than  to  wait  for  nature  to  indicate  the  point,  parti- 
cularly when  the  limh  is  oedematous  from  blood  stasis  and  infiltrated 
with  inflammatory  products ; this  practice  under  these  circumstances 
saving  much  constitutional  disturbance  and  economising  power.  In 
cases,  however, "in  which  the  gangrene  assumes  the  ansemic  form  and 
spreads  slowly,  a line  of  demarcation  may  be  waited  for,  more  particu- 
larly when  the  constitutional  condition  of  the  patient  is  good. 

In  the  treatment  of  the  third  group  of  cases,  those  of  “ static  gan-  Treatment 
grene,”  caused  hy  the  mechanical  obstruction  to  the  return  of  blood  of  static 
from  a part,  the  first  thing  to  be  done  is  to  remove  the  cause.  In  gtogtene. 
hernia  this  is  accomplished  by  dividing  the  stricture,  in  paraphymosis 
by  freeing  the  prepuce,  and  when  it  is  the  result  of  the  application  of  a 
tourniquet  or  splints,  by  their  removal,  and  so  on.  By  this  course,  if 
the  parts  involved  are  not  irreparably  lost,  a recovery  may  take  place  by 
natural  processes,  their  venous  circulation  being  aided  by  position  and 
other  means.  When  gangrene,  however,  has  taken  place  in  a limb  from 
this  cause,  its  early  amputation  is  necessary,  it  being  wiser  to  remove 
the  dead  part  at  once  before  the  setting  in  of  secondary  inflammation 
which  may  spread  and  cause  more  loss  of  tissue ; the  seat  of  the  me- 
chanical force  fairly  indicating  the  extent  of  mischief. 

In  gangrene  of  a limb  from  a ruptured  artery  or  aneurism,  the  same 
practice  should  be  resorted  to  for  similar  reasons;  delay,  under  all 
these  circumstances,  being  unnecessary  as  well  as  injurious. 

HOSPITAL  GANGRENE, 

or  sloughing  phagedmna,  is  an  affection  that  attacks  wmunded  or  Causes, 
injured  parts,  and  chiefly  in  over-crowded,  badly  ventilated,  or  ill- 
drained  hospitals.  At  times  it  preselits  itself  as  if  generated  in  a 
ward  too  closely  filled  with  patients  who  have  suppurating  wounds ; 
at  others,  as  if  conveyed  into  a ward  by  the  introduction  of  a sloughing 
or  foetid  sore.  Want  of  cleanliness  in  the  treatment  of  suppurating 
wounds  and  want  of  attention  to  sanitary  laws  have  undoubtedly  much 
to  do  with  its  propagation,  for  the  disease  seems  to  be  contagious  as 
well  as  infectious,  through  its  discharges.  Its  contagious  character  is 
admitted  by  all,  though  some  dispute  its  infectiousness.  Guthrie, 
however,  in  his  ‘ Commentaries,’  relates  the  following  striking  fact 
bearing  upon  the  point : — “ Burgmans  says,  that  hospital  gangrene 
prevailed  in  one  of  the  low  wards  at  Leyden,  in  1798,  whilst  the  ward 
above  it  was  free.  The  surgeon  made  an  opening  in  the  ceiling 
between  the  two,  in  order  to  ventilate  the  lower  or  affected  ward,  and, 
in  thirty  hours,  three  patients,  who  lay  next  the  opening,  were  attacked 
by  the  disease,  which  soon  spread  through  the  whole  ward.” 

Two  forms  of  the  disease  exist.  In  one  the  ulcerative  action  is  the  Two  forms : 
more  violent,  wounds  attacked  with  it  rapidly  spreading;  skin,  suh- ulceration, 
cutaneous  and  connective  tissues  all  disappear  under  its  action, 
small  sloughs  taking  place  at  the  same  time.  Blackadder  relates  how 
a vesicle  forms  and  ulcerates,  the  ulceration  rapidly  spreading,  leaving 
a sharp  well-defined  edge  to  the  ulcer.  This  form  of  the  affection 
Delpech  designated  " ulcerous,”  and  Boggie  “ phagedsena  gangrenosa.” 

In  the  second  form  the  tissues  die  in  masses,  forming  pale,  ash-  4. Sloughing. 
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coloured,  pultaceous,  horribly  offensive  sloughs;  these  sloughs  giving  the 
old  term  “ putrid  degeneration”  to  the  disease.  In  one  epidemic  the 
ulcerative  foi’m  will  predominate,  in  another  the  sloughing,  and, at  times, 
it  appears  as  if  one  form  of  the  disease  would  give  place  to  the  other. 

^ As  a rule,  though  not  always,  an  open  wound  seems  requisite  for  the 
disease  to  fix  upon.  In  1849,  when  the  wards  of  Guy’s  Hospital  were 
last  filled  with  such  cases,  a contused  part  often  took* on  the  action, 
the  affection  commencing  as  a vesicle  the  base  of  which  turned 
at  once  into  a greyish  slough,  which  rapidly  extended.  When  it 
attacked  a wound,  the  edges  or  surface  would  cease  to  secrete,  but 
assumed  a grey  colour,  and  as  a slough,  would  spread,  small  wounds 
enlarging  even  in  twenty- four  hours.  When  the  slough  had  ceased 
to  spread,  ulceration  W'ould  begin  to  throw  it  off;  and  the  fcetor 
of  the  slough,  with  the  debris  of  the  ulcerating  tissues,  formed  a mass 
of  decomposing  material  unequalled  in  any  other  affection.  Skin 
readily  died  under  the  infli;ence  of  the  process  on  the  connective 
tissue;  hut  muscles  became  likewise  involved;  tendons  and  vessels 
gave  w'ay  only  in  prolonged  cases,  and  hsemorrhage  was  rare.  The  parts 
around  the  w’ound  showed  small  signs  of  change  till  the  sloughing 
had  ceased  and  ulceration  had  commenced,  when  the  line  of  separation 
would  be  indicated  by  a red  zone. 

The  constitutional  symptoms  of  the  disease  in  the  epidemic  I have 
witnessed,  were  absent  at  the  outset,  and  there  was  certainly  neither  fever 
nor  other  disturbance  to  indicate  the  approach  of  the  action  ; yet  when 
the  local  disease  had  once  manifested  itself,  great  depression  became 
very  general.  It  was  always  remarked,  how'ever,  that  the  constitutional 
symptoms  were  never  in  proportion  to  the  extent  of  the  local  affec- 
tion. When  strong  subjects  were  attacked  the  local  mischief  told  hut 
little  upon  their  powers ; while  with  feeble  subjects  the  effects  were 
more  marked. 

Military  surgeons,  however,  have  related  that  the  constitutional 
often  preceded  the  local  symptoms.  Hennan  states  this  very  clearly ; 
and  Thomson,  of  America,  found  a like  result;  while  Blackadder, 
Delpech,  Guthrie,  and  Macleod,  found  the  local  affection  took  precedence 
in  point  of  time. 

It  would  rather  appear  from  the  descriptions  given  of  the  epidemic 
at  various  times,  that  the  ulcerative  form  is  more  commonly  preceded 
by  constitutional  symptoms  than  the  sloughing — the  sloughing  being, 
apparently,  a local  affection  at  the  first. 

During  the  late  German  campaign  Professor  Billroth  met  with  a 
wound  disease,  which  he  had  not  seen  before,  and  which  he  terms 
“ diphtheritic  phlegmon,”  or  “ diphtheritic  infiltration.”  He  describes 
three  cases  in  which  the  diphtheritic  appearance  occurred  soon  after 
operations,  and  was  speedily  followed  by  fatal  collapse.  The  entire 
muscular  structure  of  the  part  became  hard  and  stiff,  from  an  indu- 
rated infiltration,  the  surface  of  the  wound  being  of  a pale  grey.  The 
affection  was  especially  distinguished  from  gangrene  by  au  absence 
of  any  rapid  increase  of  the  ulcerative  process  or  of  inflammatory 
redness  in  the  vicinity ; the  surface  of  the  wound  exhibiting  a larda- 
ceous  whiteness,  and  not  the  greasy  pulpiness  of  hospital  gangrene. 
The  broad,  hard  infiltration  so  soon  following  the  operation,  might 
seem  to  he  due  to  contagion,  by  means  of  the  dressings  employed,  but 
this  was  scarcely  probable.  In  its  sporadic  form  it  especially  appears 
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to  affect  the  subjects  of  septic  or  pyaeuiic  disease,  and  perhaps,  certain 
conditions  of  the  secretions  inclined  to  coagulation  may  favom*  its 
production. 

Teeatment. — Abundance  of  fresh  air  is  most  essential,  even  to  an  air  Treataent  of 
hath,  as  maintained  by  a constant  current  allowed  to  pass  through  the 
ward  or  room ; isolation,  the  free  use  of  such  antiseptics  as  may  be  pre-  ^ " 
f erred,  and  close  attention  to  all  sanitary  measures  should  he  scrupulously 
observed.  During  the  early  stages  of  the  disease  irrigation  seems  to  he 
the  best  local  treatment.  Sponges  should  never  be  employed.  The  next 
object  should  be  to  take  away  all  sloughs  and  putrescent  material,  and 
this  must  he  done  by  carefully  cutting  the  existing  slough  with  scissors 
or  scalpel  aided  by  the  dressing  forceps,  and  mopping  the  surface  of 
the  wound  with  cotton  wool  or  tow,  thus  thoroughly  cleansing  the 
whole  surface  of  the  loound.  The  third  aim  is  local  applications  to 
prevent  the  extension  or  return  of  the  sloughing. 

Of  these  applications  nitric  acid  was  formerly  the  chief,  the  acid  Local 
being  freely  applied  to  the  diseased  parts,  and  carefully  introduced  nieasures. 
into  every  hollow  and  excavation  into  which  it  could  percolate. 

To  apply  the  acid,  writes  Welbank,  “the  sore  must  be  thoroughly 
cleansed,  and  all  its  moisture  absorbed  by  lint  or  tow.  The  surround- 
ing parts  must  next  he  defended  with  a thick  layer  of  ointment ; then 
a thick  pledget  of  lint,  which  may  he  conveniently  fastened  to  the  end 
of  a stick,  is  to  he  imbued  with  the  acid,  and  to  be  pressed  steadily  on 
every  part  of  the  diseased  surface  till  the  latter  is  converted  into  a 
dry,  firm,  and  insensible  mass.  The  part  may  then  be  covered  with 
simple  dressings  and  cloths  wet  with  cold  water.” 

Dr.  Goldsmith,  of  America,  has  spoken  very  highly  of  the  value 
of  bromine  as  an  application,  which  arrests  ulceration  and  turns 
sloughs  into  tough  deodorized  tissues.  Others  also,  have  adduced 
sufficient  evidence  to  prove  its  value.  It  should  he  applied  freely, 
as  is  the  nitric  acid,  to  the  whole  surface,  its  application  being  re- 
peated wdien  the  sloughing  or  ulceration  spreads.  Iodine  and  the 
oil  of  turpentine  have  also  been  advocated,  the  latter,  it  is  said,  has 
the  power  to  dissolve  the  sloughs  and  change  the  action  of  the  disease. 

Delpech  and  some  surgeons  speak  highly  of  the  actual  cautery,  and 
when  the  galvanic  cautery  is  to  he  had,  it  should  he  used — the  object  of 
all  these  different  plans  of  treatment  being  to  excite  a new  action  on 
the  surface  of  the  wound,  and  to  destroy  the  sloughing  tissues  which, 
doubtless,  by  mere  contact,  have  a power  of  keeping  up  or  propagating 
the  disease. 

When  the  sore  is  extensive,  an  anaesthetic  should  he  administered 
during  this  local  treatment.  After  the  cauterization,  the  surface  of 
the  sore  should  he  dressed  with  the  permanganate  of  potash,  carbolic 
acid,  or  iodine  lotion  ; opium  should  be  added  to  allay  pain  ; bromine 
in  solution,  two  drops  to  the  ounce  of  water,  is  also  beneficial. 

Dr.  Packard  of  Philadelphia,  prefers  the  use  of  powdered  sugar  or 
thick  syrup,  sugar  being  a hydrate  of  carbon  which  does  not  give  up 
its  oxygen  and  well  known  for  its  preservative  powers  in  the  case  of 
meats.  He  dusted  the  parts  with  the  sugar,  and  covered  the  whole  with 

wet  lint.  When  odour  exists  charcoal  should  he  mixed  with  the 
sugar. 

The  constitutional  treatment  consists  in  abundance  of  light  nutri-  rnncHii, 
tious  food,  milk  being  administered  as  freely  as  it  can  be  taken,  with  ‘iouai 

treatment. 
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sufficient  stimulants  to  maintain  the  circulatory  system  and  assist 
digestion. 

Tonics,  such  as  quinine  and  iron,  are  often  well  borne  in  large  doses, 
five  grains  of  the  former  dissolved  in  half  a drachm  of  the  tincture 
of  the  perchloride  of  iron  being  a good  recipe,  or,  when  quinine 
cannot  be  taken,  the  tincture  of  nux  vomica  in  ten-drop  doses  may  be 
substituted. 

Opium  is  an  admirable  drug  when  the  ulcerative  action  is  present, 
but  in  the  sloughing  stage  it  is  not  so  satisfactory.  It  may  be  given 
in  any  of  its  forms.  Chloral  is  probably  a good  remedy  for  a like 
purpose. 
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Symptoms. 

a.  Constitu- 
tional. 


Erysipelas  is  a specific  disease  due  to  the  presence  of  some  blood 
poison  that  has  probably  been  introduced  into  the  body  from  without. 
It  is  intimately  allied  with  other  blood  poisons,  such  as  are  found  in 
scarlet  or  puerperal  fevers,  or  septicaemia  in  any  of  its  forms ; for 
these  poisons  seem  to  be  convertible.  It  is  not  so  much  au  hospital 
disease  as  is  generally  believed,  only  172  cases  having  taken  place  in 
Guy’s  Hospital  in  the  five  years  ending  with  1876  out  of  9255  surgical 
patients  which  were  admitted,  or  1'85  per  cent.  No  less  than  253  cases 
were  however  admitted  with  the  affection,  and  some  of  those  recorded  as 
having  been  transferred  from  one  of  the  wards,  simply  passed  through  it. 

It  manifests  its  presence  in  three  forms ; — As  a diffused  cutaneous 
inflammation,  “ simple  cutaneous  erysipelas as  a diffused  inflamma- 
tion of  the  cellular  tissue,  “ diffused  cellular  inflammation and  as  a 
diffused  inflammation  of  both  skin  and  cellular  tissue  combined, 
“ phlegmonous  erysipelas the  two  latter  being  iucluded  in  the 
expression  “ cellulo-cutaneous.”  The  state  of  the  system,  the  tempe- 
rament and  habits  of  the  individual,  have  much  to  do  in  determining 
the  form  of  the  affection.  When  the  disease  follows  an  injury,  it  is 
called  “ traumatic when  it  occurs  spontaneously,  it  is  styled  “ idio- 
pathic.” 

The  peculiarity  of  erysipelas  lies  in  the  diffused  character  of  the 
inflammation  and  in  its  atonic  natime.  It  is  both  infectious  and 
contagious. 

The  attack  is  occasionally  preceded  by  some  constitutional  disturb- 
ance, but  as  often  as  not  such  has  not  been  observed  ,•  the  severity  of  the 
general  symptoms,  moreover,  in  no  way  bear  any  proportion  to  that  of 
the  local  disease.  Febrile  symptoms  ushered  in  by  chilliness  and  rigor, 
are  the  most  common,  the  tongue  being  probably  a foul  one,  and  the 
bowels  constipated  or  relaxed.  As  the  disease  advances  the  fever  runs 
high;  delirium  of  different  forms  appear  and  the  pulse  becomes 
quickened : but  if  full,  it  will  always  be  compressible,  and  often  irre- 
gular or  intermittent.  Towards  the  close  of  the  disease,  particularly 
when  terminating  unfavorably,  the  pulse  will  be  small  and  weak.  The 
temperature  at  the  first  onset  of  this  disease  as  a rule  rises  rapidly, 
and,  in  its  decline,  falls  as  fast  {vide  figs.  4 and  5).  When  the  tempera- 
ture  remains  high,  a bad  prognosis  should  be  given. 

C.  de  Morgan,  Nunneley,  and  H.  Bird  assert,  that  if  the  pulse  rise  in 
frequency  after  the  sixth  or  seventh  day  it  is  a very  bad  sign.  I cannot, 
however,  endorse  this  observation,  although,  as  the  end  of  the  first 
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week  is  about  the  time  that  complications  appear  if  they  occur  at  all, 

Fr?nrhTs%^teTo\ifthat  when  a patient  has  had  febrile  symptoms 
for  some  hours  attended  with  pain,  tenderness  and  swelling  or  the  cervical 

glauds. 

Eig.  4.  5- 


Thermograph  of  erysipelas  superven- 
ing upon  removal  ot  the  tarsal  bones 
after  the  traumatic  temperature  had 
subsided,  showing  rapid  elevation  of 
temperature — nearly  5 dewees— at  the 
onset  of  the  disease  and  steady  fall 
during  convalescence.  Case  of  H.  B., 
set.  32. 


Thermograph  of  erysipelas  in  man, 
set.  29,  after  removal  of  parotid  tumour. 
Operation  (day  1)  followed  by  slight 
traumatic  fever,  day  2,  and  steady  fall 
in  temperature.  Elevation  of  tempera- 
ture, tiay  4,  when  blush  first  became 
visible,  arid  steady  rise  for  three  days 
during  increase  of  disease  with  rapid 
fall  on  its  subsidence.  Convalescence 
on  11th  day. 


lymphatic  glands  of  the  neck,  there  is  no  doubt  that  erysipelas 
is  coming  on.  Chomel  held  the  same  view,  and  Campbell  de  Mor- 
gan relates  “that  Busk  is  so  convinced  of  the  invariable  occurrence 
of  affection  of  the  glauds  before  erysipelas  appears,  as  to  consider 
it  a pathognomonic  symptom,”  and  he  believes  that,  although  the  blood 
became  affected,  the  actual  primary  seat  of  the  local  inflammation  was 
in  the  absorbent  system.  Sometimes  swelling  and  excessive  tender- 
ness of  the  glands  precede  by  many  hours  the  appearance  of  a blush 
on  the  skin.  These  views  accord  well  with  those  which  Dr.  Bastiau  Dr.  Bastiau’s 
brought  before  the  Pathological  Society  in  1869,  based  on  the  post-  views, 
mortem  examination  of  a man  who  died  from  erysipelas  in  a state  of 
delirium  and  stupor.  In  this  case  finding  the  small  arteries  and 
capillaries  of  the  brain  plugged  with  embolic  masses  of  white  blood- 
corimscles,  he  suggested  this  condition  as  the  cause  of  the  delirium. 

He  stated  “ that  the  blood  chauge  is  a general  one,  and  through  every  Capillary 
part  of  the  body  this  blood  is  carried  with  its  rebellious  white  corpus-  embolism, 
cles,  so  that  we  may  expect  that  in  all  organs  alike  the  same  oblitera- 
tions of  small  arteries  and  capillaries  take  place.”  Thus,  when  those 
of  the  liver  are  involved,  jaundice  may  be  produced,  and  when  those  of 
the  kidney,  albuminuria,  these  conditions  being  occasionally  found  in 
erysipelas. 

If  we  accept  Dr.  Bastian’s  observations  pathologically,  and  look  to 
the  condition  of  the  white  blood-corpuscles  for  an  explanation  of  many 
of  the  phenomena  of  erysipelas,  we  may  fairly  admit  the  inference  from 
clinical  observations  respecting  the  absorbent  system  to  which  Frank 
and  Busk  have  called  our  attention,  for  the  glands  of  this  system  and 
the  white  blood-corpuscles  are  generally  recognised  as  having  a close 
relationship.  All  these  observations,  however,  require  confirmation. 
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In  the  simple  form  of  cutaneous  erysipelas,  mere  excess  of  vascu- 
larity as  indicated  hy  the  vivid  redness  of  the  part  affected,  is  the  one 
local  symptom ; this  redness  rapidly  spreads.  A sensation  of  heat  or 
tingling  in  the  part,  and,  in  rare  instances,  small  vesicatlons  may  he 
present.  On  pressure  the  redness  will  disappear,  to  return  directly  the 
pressure  is  removed,  but  there  will  be  no  pitting  of  the  parts  to  indicate 
oedema.  In  a day  or  two  these  symptoms  will  subside  or  disappear,  the 
cuticle  desquamating. 

In  the  more  severe  form  of  cutaneous  erysipelas,  the  vascularity  of  the 
skin  will  he  as  intense  as  in  the  simple,  but  it  may  be  more  livid.  It 
will  be  associated  with  some  perceptible  thickening  of  the  parts — the 
inflamed  tissues  feeling  raised  on  palpation.  This  inflammation  will 
spread  rapidly  in  one  or  other  direction,  sometimes  occurring  in 
patches,  and  these  patches  joining.  Where  much  cellular  tissue  exists, 
oedema  will  rapidly  show  itself,  as  in  the  eyelids  or  scrotum.  Small  or 
large  vesicles  form  on  the  surface  containing  either  a clear  serum  or  a 
blood-stained  or  sero-purulent  fluid,  the  latter  form  indicating  great 
depression. 

In  the  head  or  other  parts  where  the  skin  is  tight,  the  feeling  of 
tension  is  very  great  and  the  surface  looks  shining,  the  features  being 
altogether  obliterated.  There  is  rarely,  however,  much  pain.  The 
border  of  inflammation  is  invariably  well  defined. 

The  disease  runs  its  course  in  about  ten  days.  During  the  first  three 
or  four  it  spreads,  and,  having  reached  its  height,  declines,  the  redness 
and  swelling  gradually  subsiding  and  the  skin  desquamating.  In  some 
cases  a local  suppuration  takes  place,  and  this  is  always  to  be  suspected 
when  any  local  redness  remains  after  the  subsidence  of  the  inflam- 
mation. In  the  eyelids  and  other  parts  containing  loose  cellular  tissue 
such  a result  is  common.  In  the  cachectic  subject  the  disease  is  always 
more  oedematous  than  in  the  healthy.  When  it  attacks  a wound  the 
.general  symptoms  are  the  same,  but  the  local  consist  in  arrest  of  secre- 
tion in  the  part,  and  then  ulceration.  Where  union  has  existed,  disunion 
appears,  stumps  and  wounds  sometimes  reopening  and  discharging  a 
thin  ichorous  fluid. 

After  the  disease  has  subsided,  repair  is  usually  slow,  but  at  times, 
it  goes  on  healthily  to  complete  recovery. 

Simple  erysipelas,  unless  in  the  feeble  or  cachectic,  is  rarely  a disease 
of  much  danger.  When  it  attacks  the  scalp  after  head  injuries  it  is 
exceptional  to  find  it  followed  by  bad  consequences.  In  free  living 
subjects,  and  in  others  who  have  bad  viscera,  it  is  a dangerous  affection, 
lighting  up  latent  disease  that  often  proves  fatal. 

Wliere  the  erysipelas  attacks  the  mucous  lining  of  the  throat,  fauces, 
or  larynx,  it  may  from  mechanical  causes,  threaten  life. 

In  some  cases  the  disease  will  affect  different  parts  of  the  body  con- 
secutively, or  leave  one  spot  to  attack  suddenly  another.  Such  cases 
usually  indicate  want  of  power,  and  too  often  are  found  in  those  who 
have  some  organic  disease  of  the  kidney  or  other  excretory  organ. 

Diffuse  cellular  inflammation  may  clinically  be  looked  upon  as  a form 
of  erysipelas,  the  disease  attacking  primarily  the  cellular  tissue  instead 
of  the  skin.  It  is  characterised  by  the  same  diffused  form  of  inflam- 
mation and  by  the  same  atonic  character.  It  is,  however,  more  fre- 
quently the  result  of  some  local  injury  such  as  a punctured  or  dissec- 
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tion  wound  than  is  the  simple  form,  and  it  is  even  found  in  patients 
from  whom  no  such  history  can  be  obtained  It  is  generally  associated 
with  absorbent  inflammation  and  glandular  enlargement. 

The  disease  appears  as  a diffused  swelling  and  induration  of  the  Local  symp- 
cellular  tissue  of  the  part  aflected,  the  tissues  feeling  infiltrated  and  toms, 
brawny,  and  the  skin  tense  from  over-distension.  When  sup- 
puration or  sloughing  of  the  cellular  tissue  has  taken  place,  fluctua- 
tion or  crepitation  will  be  detected  or  the  parts  feel  boggy.  The  skin, 
if  not  previously  inflamed,  will  now  participate  in  the  disease  ; it  will 
inflame,  ulcerate  or  slough,  to  permit  the  escape  of  the  pent-up  pus 
or  sloughing  cellular  tissue.  When  resolution  takes  place  at  an  early 
period  of  this  afEection,  the  skin  may  escape  uninjured,  but  such  a result 
is  rare. 

The  constitutional  symptoms  attending  these  changes  in  the  cellular  Constitu- 
tissue  are  always  those  of  great  depression.  The  febrile  symptoms  will  twnal. 
be  of  the  typhoid  type,  the  pulse  feeble  from  the  first  although  rapid, 
aud  the  disposition  to  sink  very  marked.  Profuse  sweating  is  an  early 
and  constant  symptom.  Delirium  also  is  sometimes  present.  Visceral 
complications  are,  as  a rule,  the  cause  of  death,  the  connection  between 
this  afifection  and  pymmia  being  very  close. 

Phlegmonous  erysipelas  is  a combination  of  the  two  former.  It  is  far  On 
more  serious  thau  the  simple,  and  as  much  so  as  the  cellular  inflamma-  plilegmouous 
tion.  It  is  characterised  by  a diffused  inflammation  of  the  skin  and  ®08ipeas. 
cellular  tissue  together,  the  parts  having  a strong  disposition  to  sup- 
purate and  slough.  Resolution  is  almost  unknown  as  a termination  of 
the  disease,  one  case  differing  from  another  only  in  the  extent  of  the 
destruction  of  tissue  with  which  it  is  accompanied.  It  is  commonly 
the  result  of  some  punctured  wound  or  injury  involving  the  skin 
and  cellular  tissue  beneath,  and  begins  locally  as  a brawny  infil- 
tration of  a part,  the  skin  presenting  erysipelatous  redness,  of  a Local 
dusky  hue.  To  the  finger  the  parts  will  feel  more  solid,  and  pit  on  ss-mptoms. 
pressure;  the  boundary  between  the  inflamed  and  uninflamed  skin  will 
be  less  marked,  and  outside  the  limit  of  the  redness  the  skin  wdll  feel 
unnaturally  firm,  and  the  cellular  tissue  beneath  as  if  infiltrated. 

As  the  disease  progresses,  and  the  cellular  tissue  beneath  the  integu-  Progress  of 
ment  becomes  infiltrated  with  inflammatory  products,  the  skin  will  be  plil^monous 
made  tense,  and  cease  to  pit  on  pressure ; uniform  hardness  of  the 
tissues  giving  place  to  a sense  of  fluctuation,  as  of  fluid,  or  to  a boggy, 
quaggy,  crepitatiug  feel  of  sloughing  cellular  tissue. 

If  the  case  be  left  to  nature,  the  skin  will  become  thin  and  ulcerate  in  sioughin^  of 
parts  or  slough  in  masses,  to  give  way  to  the  pent-up  and  sloughing  tissues.  “ 
tissues.  Phlyctsonm  appear  over  the  dead  portions  of  skin  as  in  other 
forms  of  gangrene,  while  the  pus  aud  sloughs  which  escape  are  always 
foetid.  lu  bad  cases  the  whole  cellular  tissue  of  a limb,  w’ith  large 
portions  of  integument,  may  die  in  this  tvay ; bands  of  skin,  held  dowm 
by  fascia,  being  commonly  felt,  which,  during  recovery,  will  become  the 
centres  of  cutification. 

In  the  ordinary  run  of  cases  this  diffused  infiltration  of  the  cellular 
tissue  is  confined  by  the  fascia  to  the  subcutaneous  tissue ; but  in  some 
instances,  when  the  cellular  tissue  that  separates  the  muscles  becomes 
involved,  the  case  assumes  a far  more  serious  aspect,  for  the  sup- 
puration is  then  of  a burrowing  kind,  the  sloughing  more  extensive, 
aud  the  prospect  of  recovery,  with  an  useful  muscle,  becomes  very 
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slender,  because  muscles  and  tendons  may  not  only  slough  wholly  or 
in  part,  hut  on  recovery  taking  place,  they  become  so  closely  hound 
together  with  all  the  other  tissues  that  they  are  useless  as  moving  organs. 
From  this  cause,  after  phlegmonous  inflammation  of  the  hand  and 
forearm,  a stiff  and  immovable  extremity  is  often  met  with,  the  hand 
becoming  a kind  of  fin. 

The  constitutional  symptoms  attending  phlegmonous  erysipelas  vary 
considerably;  their  severity  depends  much  upon  the  rapidity  with 
which  the  disease  spreads.  They  are,  however,  in  character  the  same 
as  are  to  be  found  in  other  forms  of  the  affection,  though  probably 
more  severe.  The  rigors  are  more  marked,  the  fever  higher,  the 
pulse  more  rapid,  and  the  tendency  to  fall  in  power  always  marked. 
Thus,  in  the  second  stage  of  the  disease — the  suppurative  or  sloughing — 
the  rigors  frequently  recur  ; cold  sweats  and  fever  intervene  as  in  an 
ague,  these  attacks  being  indicative  of  suppuration.  When  the  local 
affection  is  undergoing  repair,  or,  at  any  rate,  has  ceased  to  spread,  and 
these  “ false  ague  fits”  persist,  some  internal  or  visceral  complication 
may  be  looked  for,  as  the  blood  becomes  poisoned  as  in  septica;mia,  and 
often  to  the  extent  of  destroying  life. 

The  pathological  appearances  met  with  in  cases  of  death  from  ery- 
sipelas have  been  kindly  drawn  up  for  me  by  Dr.  J.  F.  Goodhart,  after 
a careful  analysis  of  the  post-mortem  records  of  the  hospital.  They 
admit  of  being  classified  as  local  and  general,  the  former  including  all 
those  morbid  changes  which  occur  in  the  primary  focus  and  in  the 
surrounding  parts  directly  extending  fi-om  it;  the  latter,  the  various 
alterations  of  blood  or  tissue  found  in  any  secondary  foci  or  in  the 
system  at  large. 

The  local  changes  vary  according  to  the  severity  of  the  disease  and 
the  rapidity  with  which  it  causes  death. 

In  the  slighter  forms,  where  it  has  not  been  the  immediate  cause,  but 
has  supervened  as  an  intercurrent  affection  in  the  course  of  some  other 
disease,  it  may  often  happen  that  no  morbid  appearance  is  visible  post- 
mortem indicating  erysipelas.  Again,  the  skin  alone  may  be  affected 
either  with  a mere  faint  purple  discoloration  or  with  slight  oedema,  or,  the 
the  cuticle  may  be  raised  into  bullm  or  separated  more  or  less  around. 
In  more  pronounced  cases,  the  areolar  tissue  beneath  the  skin  and  along 
the  tendons  and  intermuscular  septa  has  numerous  minute  ecchymoses 
and  extravasations  of  blood  in  it,  and  is  often  soaked  with  yellow  serum 
or  gelatinous  matter,  apparently  produced  by  a delicate  fibrinous  coag- 
ulum ; in  the  more  prolonged  or  in  severe  cases,  the  serum  is  replaced 
by  good-looking  pus.  Ecchymoses  in  the  subcutaneous  areolar  tissue 
are  very  common  even  in  cases  where  death  has  been  very  rapid  and  no 
other  morbid  appearances  are  seen. 

It  is  characteristic  of  the  further  changes  that  there  is  no  ten- 
dency to  the  limitation  of  the  disease  around  the  primary  focus; 
the  pus  or  serum  leads  to  the  formation  of  no  abscess  sac,  but 
spreads  along  the  subcutaneous  tissues  and  intermuscular  septa, 
sometimes  even  making  a complete  dissection  of  some  of  the 
luusclss* 

There  may  or  may  not  be  phlebitis  in  the  parts.  W^here  it  exists,  the 
interior  of  the  veins  affected  is  discoloured  and  filled  with  a^  grumous 
.chocolate-coloured  fluid,  while  the  inner  surface  of  the  vein  wall  is 
rough  from  the  inflammatory  processes  it  has  undergone  and  the  adhesion 
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of  small  particles  of  clot.  Where  the  disease  has  existed  some  time  a 
tube  of  semi-organized  clot  may  line  the  vein,  and  within  that  will  be  Local, 
found  the  broken-down  clot  which  it  is  often  impossible,  micro- 
scopically, to  distinguish  from  pus. 

It  is  quite  as  common,  if  not  more  so,  however,  to  find  the  vessels 
unaffected  as  to  find  them  plugged.  Pus  may  even  run  along  their 
course,  sometimes  apparently  in  their  adventitia,  but  generally  imme- 
diately outside  it,  and  still  lead  to  no  clotting.  On  microscopical  ex- 
amination in  these  cases  the  pus  is  seen  to  lie  in  smooth-walled  channels 
which  in  all  probability  are  lymphatic  spaces  (suppurative  lym- 
phangitis). 

The  neighbouring  lymphatic  glands,  i.  e.  those  in  the  groin  if  the 
disease  be  situated  in  the  leg — the  axillary,  if  in  the  arm, — are  usually 
swollen,  red,  and  ecchymosed  on  section,  and  are  frequently  sur- 
rounded by  the  same  kind  of  serous  fluid  as  is  found  in  the  immediate 
neighbourhood  of  the  primarily  diseased  tissue.  The  tissues  of  all  the 
diseased  parts  are  said  to  be  crowded  with  small  vegetable  organisms 
called  bacteria.  These  constitute  the  local  changes.  It  may  be  as  well 
to  add,  perhaps,  when  erysipelas  affects  the  scalp,  that  a yellow  colour  of 
the  vault  of  the  skull  is  often  observed,  and  also  that  suppuration  be- 
tween the  bone  and  dura  mater  and  suppurative  arachnitis  and  menin- 
gitis are  not  very  unusual  sequences.  About  the  neck  it  may  be  followed 
by  oedema  glottidis,  and  occasionally  by  pericarditis  or  suppurative  in- 
flammation of  the  mediastinum. 

The  morbid  appearances  in  the  system  at  large  are  similar  to  General, 
those  found  in  septicaemia  from  other  causes,  viz.,  ecchymoses  about 
the  pleura  and  pericardium ; a fluid  and  sometimes  treacly  state  of  the 
hlood,  congested  kidneys,  and  a softened  state  of  the  liver  and  spleen. 

So  soft,  indeed,  is  the  latter  organ  that  were  it  not  for  its  capsule  it 
would  at  times  lose  all  shape.  The  blood  has  been  said  to  contain  bac-  Bacteria, 
teria,  but  I have  never  found  such  during  life,  though  they  are  sometimes 
present  when  the  blood  is  examined  some  hours  after  death.  In  addi- 
tion to  these  general  changes,  separate  foci  of  diffuse  cellulitis  are 
found — in  both  forearms  and  in  the  calf  of  the  leg,  for  instance,  after  a 
primary  erysipelatous  state  of  the  scrotum — and  in  at  least  two  recorded 
cases  a similar  diffuse  cellulitis  or  myocarditis  has  been  noticed  in  the 
muscular  wall  of  the  heart.  Patients  with  erysipelas  are  also  liable  to 
suppurative  peritonitis  and  pleurisy,  w’hich,  though  commonly  so,  are  not 
necessarily  determined  by  the  presence  of  a neighbouring  wound.  A 
subject  of  hernia  or  ovariotomy  at  a time  when  erysipelas  is  rife  will  be 
likely  enough  to  die  of  suppurative  peritonitis  j while  another  who  has 
undergone  an  excision  of  the  breast  may  die  of  a similar  form  of  pleurisy 
without  showing  any  external  evidence  of  erysipelas. 

A wound,  however,  is  not  necessary.  For  example,  in  a post-mortem 
made  not  long  since,  a lady  about  sixty  had  been  nursing  a friend  who 
died  of  some  febrile  affection  called  “low  fever.”  Withiu  a few  days  she 
hCTself  became  exceedingly  ill  and  died  quickly.  The  inspection  revealed 
what  had  only  been  evidenced  by  the  faintest  blush  on  the  skin  during 
. early  suppurative  inflammation  of  the  cellular  tissue  of  the 

pectoral  region,  and  pus  on  the  surfaces  of  both  pleurae  : 
all  this  without  any  external  wound  whatever. 

As  occasional  causes  of  death  in  erysipelas  may  also  be  mentione 
acute  lobar  pneumonia,  and  a diphtheritic  sloughing  of  the  mucous  co 
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of  parts  of  the  bowel ; while  to  complete  the  history,  it  must  also  be  said 
that  at  times  when  erysipelas  is  present  in  an  hospital  or  its  neigh- 
bourhood, not  only  are  cases  of  pyaemia  with  the  known  manifes- 
tations frequent,  such  as  abscesses  in  the  viscera  and  pus  in  the 
joints  j but  patients  suffering  from  chronic  suppuration  become 
feverish  and  die  without,  it  may  be,  any  adequate  cause  appearing  in 
the  viscera. 

In  this  description  of  the  pathological  appearances  found  in  ery- 
sipelas no  attempt  is  made  to  distinguish  between  it  and  cellulitis.  The 
morbid  changes  in  both  are  the  same,  and  it  is  as  impossible  in  the 
deadhouse  as  at  the  bedside  to  separate  the  two. 

Treatment. — The  disease  in  all  its  forms  being  essentially  an  atonic 
one,  nothing  like  “ antiphlogistic”  remedies  are  to  be  entertained,  and 
in  the  simpler  forms  which  have  a tendency  to  run  a definite  course, 
the  practitioner  has  merely  to  guide  his  patient  through  the  attack, 
and  to  ward  off  whatever  might  prove  injurious.  With  these  objects 
when  the  patient’s  powers  are  good,  and  no  indications  of  feebleness 
manifest  themselves,  a mild  aperient  or  purge,  to  clear  out  the  bowels, 
with  bland  nutritious  food,  such  as  milk  and  beef  tea,  are  probably 
sufficient  remedial  means ; the  disease,  on  the  third  or  fourth  day, 
attaining  its  height,  and  then  declining. 

Should  any  feebleness  or  want  of  power  appear  at  the  beginning  or 
during  the  course  of  the  disease,  tonics  are  indicated,  and  of  these 
ii’on  seems  the  best.  The  tincture  of  the  perchloride  in  half-drachm 
doses,  or  more  to  an  adult  frequently  repeated,  with  or  without  quinine 
or  strychnia,  acts  at  times  like  a charm.  Its  use  was  introduced  to 
British  surgeons  by  Dr.  H.  Bell,  of  Edinburgh  in  1851,  and  stands 
unrivalled,  although  Velpeau,  in  1841,  had  previously  declared  its  value. 
It  doubtless  often  cuts  short  the  disease. 

In  the  earliest  stage  of  the  affection,  when  the  first  patch  of  inflam- 
mation appears  on  the  skin  or  around  a wound,  an  emetic  may  at  times 
abruptly  check  the  attack. 

When  food  cannot  be  taken,  stimulants  must  be  substituted,  and  it 
is  often  possible  to  introduce  into  them,  and  particularly  into  stout, 
some  essence  of  meat.  The  form  of  stimulant  must  depend  upon  cir- 
cumstances, but,  as  a rule,  that  which  the  patient  has  been  in  the  habit 
of  taking  is  the  best.  When  brandy  is  given  it  should  be  mixed  with 
milk  or  eggs,  it  being  always  better  not  to  give  stimulants  alone.  The 
amount  must  be  regulated  with  care,  for  over- excitation  of  the  system 
is  always  bad. 

Hypnotics  or  sedatives  should  be  used  with  caution,  for  they  are  not 
usually  beneficial.  Of  these,  chloral  seems  less  liable  to  disagree  than 
opium ; camphor  and  henbane  in  five-grain  doses,  are  thought  well  of 
by  some,  while  ammonia  is  as  highly  recommended  by  others. 

In  phlegmonous  and  cellular  erysipelas  the  same  principles  of 
practice  are  applicable.  In  the  suppurative  or  sloughing  stages  it  is 
necessary  to  give  abundance  of  good  food  of  all  kinds,  and  stimulants  in 
proportion ; strong  animal  broths  and  milk  are  the  best  forms  of 
diet. 

LocaXi  Treatment. — The  inflamed  parts  should  always  be  kept 
warm  and  raised,  air  being  excluded  from  the  surface;  consequently, 
when  the  head  and  face  are  implicated  with  simple  erysipelas,  the  old 
practice  of  flouring  the  parts  is  effective.  Warm  fomentations,  however. 
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where  they  can  he  applied,  are  the  best,  especially  when  medicated 
with  poppy,  hop,  or  chamomile.  Cold  applications  are  injurious. 

In  the  face  and  head,  when  the  parts  are  very  tense  and  painful, 
relief  is  readily  given  by  following  the  practice  of  Sir  R.  Dobson  in 
puncturing  the  skin  with  a series  of  small  punctures — oozing  of  blood 
or  serum  being  encouraged  by  warm  applications. 

Mr.  Luke  thought  highly  of  the  free  use  of  collodion,  applied 
over  the  part;  Mr. Norris,  of  the  compound  tincture  of  iodine;  Mr. 
Higginbottom,  of  a solution  of  nitrate  of  silver,  twenty  grains  to  the 
drachm  of  water ; others,  of  the  sulphate  of  iron  a drachm  to  a pint. 

The  tincture  of  the  perchloride  of  iron  has  also  been  recommended 
for  the  same  purpose.  I have  employed  at  times  all  these,  likewise 
a mixture  of  iron  and  glycerine,  but  none  of  them  have  any  certain 
power  of  arresting  the  progress  of  the  disease;  in  some  cases  success 
seems  to  attend  their  use,  but  in  others  they  appear  valueless.  Some 
American  surgeons  speak  strongly  in  favour  of  the  application  of 
a solution  of  bromine  on  lint,  with  oil-silk  over  the  whole;  and 
quite  recently  the  subcutaneous  injection  of  a solution  of  carbolic  acid 
has  been  highly  spoken  of.  Mr.  De  Morgan  believes  there  are  not  many 
things  more  comforting  to  the  patient  than  a thick  layer  of  cotton 
wool  placed  over  the  part,  to  which  powder  or  collodion  has  been 
applied. 

The  local  treatment  of  the  cellulo-cutaneous  forms  of  the  disease  pf 

must  be  conducted  on  the  same  principles  as  the  simple,  but  as  soon  ceUuio- 
as  anything  like  tension  of  the  integument  appears — this  tension  being  cutaneous 
clearly  caused  by  the  presence  of  inflammatory  exudation  in  the  sub- 
cutaneous  tissue — incisions  should  be  made  deep  enough  to  allow  of  incisions, 
the  escape  of  the  effused  serum  from  the  cellular  tissue  beneath  the 
skin,  and  long  enough  to  relieve  the  tension  of  the  whole.  Some,  and 
amongst  them  the  late  Sir  W.  Lawrence,  recommended  the  incision 
to  be  free,  so  as  to  extend  the  whole  length  of  the  affected  part. 

Others,  among  whom  I claim  a place,  prefer  a greater  number  of 
limited  incisions.  These  limited  incisions  answer  the  same  purpose 
as  the  long,  and  are  not  attended  with  so  copious  a hmmorrhage,  or 
with  so  great  a risk  to  life.  Even  after  these  the  bleeding  is  at  times 
profuse,  but  it  may  generally  be  readily  arrested  by  elevating  the  limb 
and  by  temporary  pressure. 

When  suppuration  and  sloughing  exist  the  surgeon  must  let  out  all  Relieve 
matter  as  soon  as  foi’med,  for  there  is  little  doubt  that  the  disease  is 
kept  up  by  its  presence.  The  opening  into  these  abscesses  should  be 
free,  and  their  cavities  kept  clean  by  careful  washing  out  at  each  dress- 
ing, a detail  which  adds  materially  to  the  comfort  of  the  patient  and 
the  well-doing  of  the  case.  Condy’s  fluid  or  iodine  lotion  should  be 
employed.  De  Morgan  prefers  a solution  of  chloride  of  zinc,  fifteen 
grains  to  the  ounce.  Water  dressings  should  be  applied  to  the  parts, 
and  frequently  changed,  a warm  fomentation  over  the  lint  being  often 
useful.  Poultices  are  not  so  good,  although  at  times  patients  say  they 
derive  the  most  comfort  from  them.  During  the  period  of  repair  the 
surgeon  will  often  have  to  lay  open  sinuses.  When  the  sloughing  has 
been  very  severe  amputation  may  be  called  for. 

It  has  ever  to  be  borne  in  mind  that  erysipelas  is  highly  contagions  and  Avoid 
infectious.  In  hospital  practice,  consequently,  every  case,  as  it  arises,  ca^^th'" 
should  be  separated  from  others  in  which  wounds  exist,  and  transferred  infecfion.^ 


52 


ERYTHEMA. 


Isolation  and 
fresh  air. 


Erythema. 


When 

transitory. 


Erythema 
as  a disease. 


Varieties. 


Wilson  and 
Hebra  on 
erythema. 


Treatment. 


to  a separate  ward.  All  dressings  and  towels  as  they  leave  the  ward 
or  chamber  should  be  burnt  or  disinfected  ; and  a sponge  should  never 
be  used.  Plenty  of  fresh  air  ought  to  be  admitted  into  the  room,  but  no 
draught;  and  disinfectants  should  be  freely  distributed  about.  No 
medical  practitioner  under  any  circumstances  should  go  direct  from  a 
case  of  erysipelas  to  a midwifery  case,  or  to  dress  a wound  of  any  sort, 
accidental  or  surgical.  If  he  is  obliged  to  attend  a labour  when  iu 
charge  of  such  a case,  he  should  allow  as  much  time  as  possible  to 
intervene  before  doing  so,  and  then  should  attend  only  after  having 
changed  his  clothes  and  carefully  disinfected  his  hands,  for  there  is 
a direct  connection  between  erysipelas  and  puerperal  fever. 

ERYTHEMA. 

Erythema  finds  its  place  here,  as  in  its  clinical  features  it  bears  some 
resemblance  to  the  simple  cutaneous  erysipelas,  and  has  been  mistaken 
for  it.  It  appears  as  a roseate  or  more  vivid  injection  of  the  skin,  of  a 
local  or  general  character,  disappearing  on  pressure,  and  accompanied 
with  some  slight  degree  of  cedematous  swelling. 

In  its  mere  transitory  form,  when  it  appears  as  a cutaneous  hyper- 
aemia,  it  may  be  regarded  as  a symptom  of  some  bowel  or  intestinal 
irritation,  induced  by  irregularity  in  diet,  or  other  cause.  In  so-called 
bilious  subjects  it  is  by  no  means  uncommon,  a local  patch  of  redness  on 
some  part  of  the  face,  or  other  part  of  the  body,  often  indicating  the 
approach  of  a “ bilious  attack.”  It  is  found,  also,  where  organic  disease 
of  the  intestines  is  present.  In  other  cases  it  precedes  an  attack  of 
smallpox,  attends  vaccinia,  and  is  common  in  children. 

Hebra  gives  the  term  erythema  fugax  to  all  these  symptomatic  forms 
of  erythema. 

Erythema,  as  a disease,  more  commonly  attacks  the  extremities  than 
the  trunk,  and  the  dorsal  surfaces  iu  preference  to  other  parts.  When 
the  efflorescence  appears  in  small  patches  of  papules  or  tubercles  upon 
the  fingers  or  hands,  the  terms  !E.  papulatum  and  E.  tuierculatmn  are 
respectively  given. 

When  these  patches  assume  the  form  of  a red  ring,  the  term  JE.  aw- 
nulare  is  applied  to  it.  When  a second  ring  forms  round  the  first, 
before  it  has  passed  away,  or  when  it  is  represented  by  a small  spot, 
the  E.  iris  is  formed;  and  where  many  such  circles  or  half-circles 
appear  together,  and  touch  or  coalesce  and  spread,  the  E.  circinatum 
and  E.  gyratmi  are  respectively  present.  Wilson  mentions  a case  in 
■which  the  E.  gyratum  covered  the  whole  body ; but  all  these  different 
forms  of  erythema  must  be  regarded  as  different  stages  of  the  same 
disease.  Hebra  says,  “ it  will  depend  on  the  period  at  which  the 
patient  comes  under  medical  observation  whether  the  case  shall  be  dia- 
gnosed as  E.  papulatmn  or  E.  gyratwm.  ” He  gives  one  term  to  the 
whole,  E.  multiforme.  As  the  disease  subsides,  a slight  desquamation 
follows,  and  then  some  small  deposit  of  pigment.  Mr.  Morrant  Baker 
describes  an  Erythema  serpens  which  follows  a slight,  probably  poisoned 
abrasion,  and  spreads  in  a circular  manner,  leaving  the  injured  part 
well.  It  generally  occurs  in  the  hand.  (‘  St.  Barthol.  Hosp.  Rep.,’ 
vol.  ix.) 

All  these  forms  run  a definite  course,  and  have  a tendency  to  get 
well,  lasting  from  one  to  three  or  four  weeks.  They  requii-e  for 
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treatment  little  else  than  a well-selected  diet  and  attention  to  the 
bowels. 

Erythema  occurs  at  times  during  the  secondary  stage  of  cholera. 

The  erythema  that  precedes  or  accompanies  an  attack  of  elephan- 
tiasis is  worthy  of  notice. 

Erythema  nodosum,  however,  is  a more  definite  affection ; it  is  found  Krythema 
in  both  sexes,  but  more  commonly  in  the  female  j it  is  also  usually  o»un'- 
seen  upon  the  legs,  hut  not  rarely  upon  the  arms  as  well  as  other  parts 
of  the  body.  It  shows  itself  in  raised  and  tender  oval  patches  of  Characters, 
very  variable  size,  and  of  a red  colour  j some  being  the  size  of  a six- 
pence, others  that  of  an  orange,  and  these  patches  at  times  join.  At 
first  they  are  of  a bright  red  colour,  but  as  they  die  away  they 
become  of  a livid  hue,  appear  very  like  bruises,  and  lastly  are  of  a 
yellow  tint.  The  cuticle  always  desquamates.  When  the  disease  is 
limited  there  may  be  no  constitutional  disturbance,  although  occa- 
sionally some  febrile  symptoms  appear,  and  there  is  usually  some 
evidence  of  derangement  of  the  digestive  organs  with  a foul  tongue. 

As  often  as  not,  however,  the  local  disease  is  the  first  symptom  that 
attracts  attention.  The  eruption  is  often  symmetrical.  When  it 
appears  over  the  tibia  and  the  skin  is  very  red  and  painful,  it  is  often 
mistaken  for  some  more  serious  affection,  such  as  periostitis;  but  the 
absence  of  the  severe  constitutional  disturbance  which  commonly 
attends  this  affection,  ought  to  prevent  such  an  error.  The  history  of 
the  case  is  enough  to  distinguish  it  from  a bruise  ; and  the  different 
centres  of  redness  or  congestion  from  erysipelas. 

Its  treatment  is  simple.  Saline  purgatives,  tonics,  aud  a carefully  Treatment 
Tcgulated  diet  are,  as  a rule,  sufficient  in  a general  way ; and  the  of  erythema 
application  of  a lead  lotion  to  the  inflamed  part,  with  elevation  of  the  ’'odosum. 
limbs,  is  generally  all  the  local  treatment  that  is  required ; but  in 
exceptional  cases  warm  fomentations,  with  or  without  poppy  decoction, 
give  greater  comfort. 

ON  TEAUMATIC  FEVER,  SEPTIC51MIA,  AND  PY^IMIA. 

Inflammatory  fever,  surgical,  suppurative,  or  traumatic  fever;  Definition, 
septicaemia,  ichoraemia,  puerperal  fever,  and  pyajmia,  may  all  be  con- 
sidered as  so  many  different  names  for,  aud  manifestations  of,  one 
condition,  viz.  blood  poisoning. 

In  inflammatory  and  surgical  fever  “the  returning  fluids  of  the  Infection 
inflamed  part,  its  venous  blood,  and  its  lymph,  are  the  agents  of  general  witliin. 
infection  ” (Simon),  the  poisoning  being  “ due  to  the  introduction 
into  the  torrent  of  the  circulation  of  toxic  substances  produced 
by  the  organism  itself’’  (Maisouneuve),  the  poison  being  probably 
derived  from  disintegrated  tissues  and  generated  from  within  the 
body. 

In  septicmmia,  ichorffimia,  puerperal  fever,  and  pyaemia,  the  ahsorp-  From 
tion  oi  putrid  inflammatory  products,  or  of  pus  or  pus-forming  material,  '"’ffhout. 
or  of  some  other  poison,  whether  from  a wounded  part  or  not,  is  the 
undoubted  cause  of  the  disease  ; the  poison  being  taken  into  the  body, 
either  by  the  veins  or  by  the  absorbents  from  without.  Traumatic  or 
surgical  fever  may,  however,  pass  into  septicaemia,  and  this  into  pyaemia, 
the  first  being  the  mildest  form  of  blood  poisoning,  the  last  the  most 
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severe.  Surgical  fever  generally  ends  in  recovery,  pytemia  after  the 
formation  of  secondary  abscesses,  either  in  the  viscera,  joints  or  con- 
nective tissne,  in  death. 

One  and  all  are  ushered  in  by  very  similar  general  symptoms,  and  an 
outline  of  those  met  with  in  a typical  example  of  inflammatory  fever 
will  be  found  in  a former  page ; “ but  practically  the  affection  shows 
numberless  grades  and  differences  and  complications.  First,  there  are 
wide  differences  of  degree  and  character,  for  in  proportion  as  the  local 
process  is  less  acute  and  less  extensive  there  is  less  attendant  febrility; 
and  in  proportion  as  the  local  process  has  to  invade  fewer  successive 
strata  of  texture,  the  fever  is  of  shorter  course.  On  the  one  hand,  it 
may  be  so  slight  as  readily  to  escape  notice,  and  may  end  within  a few 
hours  of  its  commencement ; on  the  other  hand,  it  may  last  in  full  force 
during  many  successive  days,  and  may  be  so  severe  as  to  shake  the 
patient’s  life  to  its  foundation ; and,  besides  these  differences,  there  are 
varieties  of  result,  sometimes  from  complicative  local  conditions,  some- 
times from  peculiar  susceptibilities  of  the  patient.  If  the  wound 
become  the  seat  of  some  large  textural  disorganization,  with  consequent 
soakage  of  putrefying  material,  more  marked  signs  of  hlood  pollution 
may  be  expected  to  mix  with  or  supersede  those  of  common  inflamma- 
tory fever ; the  patient’s  general  state  will  then  incline  to  be  one  of 
depression  and  apathy  j his  tongue  will  be  more  than  commonly  foul, 
and  foetid  diarrhoea  will  probably  exist;  or  if,  perchance,  during  the 
local  process  it  happen  (as  is  especially  apt  to  be  the  case  where  can-i 
cellous  bone-structure  is  affected)  that  pus  passes  up  a vein  into  the 
general  stream  of  blood,  the  patient’s  improvement  is  abruptly  cut 
short  by  the  severe  recurrent  rigors  and  sweating  of  pyaemia,  accom- 
panied by  local  signs  of  secondary  suppuration  in  parts  to  which  the 
pus  is  conveyed.”  (Simon.) 

Confirmed  blood-poisoning,  therefore,  is  characterised  not  only  by 
all  the  symptoms  of  inflammatory  fever,  but  by  severe  rigors  breaking 
in  upon  the  febrile  symptoms ; by  stidden  and  marked  variations  of 
temperature  (vide  fig.  6),  by  profuse  sweats  and  great  depression 
of  the  patient's  powers  ; and  when  these  symptoms  occur  in  the  course 
of  an  attack  of  inflammatory  fever,  severe  blood  poisoning  is  certainly 
indicated;  the  gravity  of  the  attack  being  measured  by  the  intensity 
of  the  symptoms.  We  generally  meet,  moreover,  in  pyaemia  with  local 
signs  of  inflammation  of  some  internal  organ  or  external  part  of  the 
body,  and  this  inflammation  runs  on  to  the  formation  of  metastatic  of 
secondary  abscesses  as  they  are  called.  When  an  internal  organ  is 
involved  in  this  disease  the  result  as  a rule  is  fatal.  When  suppura- 
tion attacks  the  integuments  or  extremities,  although  it  may  be 
severe,  there  is  always  some  hope  of  recovery.  It  is  an  interesting 
clinical  fact  that  these  two  different  forms  are  rarely  met  with 
in  the  same  subject.  They  may  for  clearness  be  separately  called  inter~ 
nal  and  external  pysemia,  or  acute  or  chronic  ; pymmia,  when  involving 
internal  parts,  being  generally  rapid  in  its  course  and  fatal ; and 
when  attacking  external  parts,  it  is  as  a rule  chronic ; at  times,  however, 
the  latter  may  supervene  upon  the  former  variety. 

In  many  cases  of  pysemia  a peculiar  sweet  hay-like  odour  of  the 
breath  is  undoubtedly  present.  Some  authors,  and  _ Braidwood  is 
amongst  them,  look  upon  this  symptom  as  pathognomonic. 

Traumatic  fever,  when  it  occurs,  generally  makes  its  appearance  from 
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the  second  to  the  ninth  day  after  an  accident  or  operation,  and  seldom 

lasts  over  a week.  In  a simple  case  it  may  subside  after  twenty-four 

hours,  and,  in  a severe  one,  it  may  continue  for  a week.  When  a relapse, 

or  a second  sudden  rise  of  temperature  takes  place,  grave  mischief  may 

be  anticipated — some  local  inflammation,  internal  or  external,  being 

thus  indicated.  Billroth  has  described  this  second  attack  of  fever  as  Rise  of 

“ secondary  fever.”  When  it  runs  on  for  a more  lengthened  period  temperature. 

than  a week  severe  complications  are  sure  to  exist  to  keep  up  the 

symptoms.  During  its  course  the  temperature  of  the  body,  naturally 

98'6°  F.,  may  rise  suddeidy  5°  or  6°  F.,  and  in  ordinary  cases  its  fall  is  as 

a nile  gradual ; while  with  its  fall  defervescence  takes  place.  Should 

the  fall  be  sudden,  a general  breakdown  of  the  powers  of  the  patient  is 

indicated,  and  under  these  circumstances  sloughing  of  the  wound 

may  be  expected.  Tlie  rise  of  temperature  is  generally  accompanied 

by  an  arrest  of  secretion  or  some  change  of  action  iu  the  wound, 

but  the  fall  of  temperature  indicates  the  on-coming  of  suppuration. 

These  points  are  well  seen  in  the  following  thermographs,  figs.  6, 

7,  8,  9,  and  10 : 

Fig.  6. 


Thermograph  of  acute  ostitis  of  the  tibia  in  a lioy,  ml.  16,  following  a blow ; admitted 
into  Guy’s  on  the  fourteenth  day  with  pymniia  which  destroyed  life  on  ninth  day.  The 
table  well  shows  the  fluctuation  of  temperature  which  is  found  in  pyrnmia  with  the 
night  and  morning  variations. 

Fig.  7.  Fig.  8. 


Thermograph  of  traumatic  fever,  rise  Thermograph  ot  traumatic  fever, 

for  three  days,  sudden  tall,  after  sudden  rise  and  steady  fall  after  ampu- 

amputation  at  hip-joint,  in  a boy  ret.  tation  of  the  leg  for  disease  of  foot  in 

9,  terminating  in  recovery.  man,  ret.  52,  terminating  in  recovery. 

It  is,  however,  important  to  know  that  traumatic  fever  is  by  no  Traumatic 
means  a necessary  consequence  of  an  injury  or  operation,  however  lever  not 
severe  ; that  it  may  follow  a trivial  injury  or  fail  to  follow  a severe  one;  <^onstaut. 
and  that  it  is  quite  impossible  to  predict  its  occurrence  under  any  cir- 
cumstances. After  a large  number  of  capital  operations  it  is  entirely 
absent,-— I should  say  after  one  third, — and  since  the  practice  of 
the  torsion  of  arteries  has  been  adopted  and  wounds  have  consequently 
been  freed  from  the  presence  of  such  foreign  bodies  as  ligatures,  the 
number  of  cases  in  which  it  is  absent  has  decidedly  increased. 
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Thermograph  of  traumatic  fever  after  opera- 
tion for  ruptured  periiiseum.  Fever  at  its 
height  on  fifth  day,  when  quill  sutures 
were  removed,  after  which  there  was  a 
sudden  fall  aud  a steady  convalescence. 
Patient  let.  46. 


Fig.  10. 


When  blood  poisoning  attacks  a patient  the  subject  of  a wound, 
whether  caused  by  operation  or  injury,  it  is  generally  to  be  observed 
that  the  secretion  of  the  wound  becomes  sanious,  serous,  or  foetid  ; pro- 
bably it  will  be  arrested,  and 
9-  the  surface  will  become  glazed 

or  glassy  or  perchance  assume 
a sloughing  action.  The  in- 
tegument around  the  wound 
will  often  have  an  erythema- 
tous blush,  or  acquire  a peculiar 
leaden,  dusky  appearance,  which 
is  somewhat  typical.  Union  if 
progressing  will  cease  or  dis- 
union may  result.  When  any 
internal  organ  is  implicated, 
special  symptoms  indicative  of 
disturbance  of  its  functions  w'ill 
be  present.  When  the  hrain  is 
involved  there  will  be  sleepless- 
ness or  delirium  of  a low  mutter- 
ing kind,  some  un- 
consciousness from 
which  the  patient 
can  be  roused  only  to 
relapse  — “ relapsing 
unconsciousness,’'  — 
and  in  rare  cases  acute 
delirium  and  mania. 

When  the  respi- 
ratory organs  are  in- 
volved— and  it  may 
be  stated  that  they 
are  so  far  more  fre- 
quently than  any 
other  — difficulty  of 

breathing,  with  a harsh  dry  cough,  and  perhaps  viscid  blood-stained 
sputum,  are  the  prominent  symptoms ; occasionally  pleuritic  pains  are 
present,  or  symptoms  of  bronchitis,  with  great  dyspnoea. 

When  the  abdominal  viscera  are  affected,  nausea  or  sickness  is  a pro- 
minent symptom,  and  pi'ofuse  diarrhoea ; the  latter  in  some  cases  appar- 
ently carries  off  the  poison.  When  anything  like  sallowness  of  the  skin 
or  janndice  appears,  hepatic  abscess  should  be  suspected;  aud,  under 
these  circumstances,  there  will  often  be  pain  in  the  region  of  the  liver. 
At  the  same  time  the  reader  must  remember  that  a slight  degree  of 
jaundice  is  often  present  without  hepatic  suppuration.  The  urine  is 
rarely  altered  either  in  character  or  in  quantity,  although  at  times  it 
is  scanty  and  dark  coloured.  When  severe  or  dull  pains  are  e.xperienced 
in  a joint,  suppuration  should  be  suspected;  and  anything  like  so-called 
rheumatic  pains  occurring  in  a patient  with  pymmia  becomes  a source 
of  suspicion;  “rheumatic”  pains  in  blood  poisoning  too  often  mean 
joint  or  bone  mischief  of  a suppurative  kind.  It  is  also  remarkable 
how  slight  the  symptoms  often  are  in  these  cases  when  severe  local 
disease  e.xists.  This  fact  demands  that  the  surgeon  should  ever  be  on 
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Thermograph  of  traumatic  fever  after  ovariotomy  in  a 
woman  rnt.  43,  ending  in  recovery.  Temperature  never 
rose  above  100. 
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the  watch  to  detect  anything  like  local  changes ; inasmuch  as  it  is  a 
pathological  truth  that  there  is  no  organ  or  tissue  of  the  body  in  which 
suppurative  disease  may  not  take  place  in  a case  of  blood  poisoning  or 
pyaemia;  and  it  is  certainly'  true  that  the  existence  of  severe  local 
disease  is  too  often  only  first  discovered  on  the  'post-mortem,  table. 

What  then,  it  may  be  asked,  are  pathological  conditions  found  PatholofticKl 
after  death  in  a case  of  blood  poisoning  or  pyaemia — using  this  word  couditions. 
in  a general  sense  ? 

The  analysis  (shown  in  the  form  of  a table,  page  58)  of  203  fatal 
cases,  which  I have  collected  from  the  records  of  Guy’s  Hospital 
with  the  sanction  of  my  colleagues  Drs.  Wilks  and  Moxon,  by  whom 
all  the  examinations  were  made,  will  answer  this  question. 

Pathological  Conditions  from  Pyaemia  found  after  Death. 

The  lungs. — The  most  prominent  fact  indicated  by  this  table  has  a.  Lungs, 
reference  to  the  lungs,  for  it  proves  that  in  the  larger  proportion  of 
fatal  cases  of  blood  poisoning  these  organs  are  implicated,  and  further, 
that  in  many  they  are  the  only  parts  involved.  Lung  mischief  was 
found  one  hundred  and  eighty-seven  times  in  two  hundred  and  three 
cases ; while  in  seventy-eight  cases,  or  thirty-eight  in  every  hundred, 
the  lungs  were  the  only  organs  affected.  Lohular  pneumonia  is  the  form 
in  which  the  disease  is  generally  found;  and  when  even  a lobar  pneu- 
monia is  present,  it  can  usually  be  made  out  to  have  originated  in 
lobules,  and  to  have  spread  from  them  as  centres.  This  lobular  pneu- 
monia, like  the  lobar  form,  is  also  generally  seen  in  the  loioer  lobes,  and 
not  at  the  apices ; and  neai’er  the  surface  than  the  central  parts.  The 
earliest  indication  of  disease  is  a lobular  pneumonia,  and  “subsequently,” 
says  Wilks,  “ these  congested  spots  are  found  to  contain  inflammatory 
products,  and  thus  we  have  red  hepatization,  suppuration  or  slough- 
ing,” all  these  stages  of  inflammation  being  visible  in  individual  masses. 

Associated  with  this  lobular  pneumonia  some  ecchymosis  of  the  sur- 
face of  the  lung  will  generally  be  found — a purpuric  condition  in 
fact — strongly  suggestive  of  blood  poisoning.  Pleurisy,  moreover, 
generally  exists,  the  fact  being  accounted  for  by  the  superficial  position 
of  the  lobular  pneumonia. 

The  liver,  like  the  lungs,  is  also  attacked  in  its  lobules.  These  may  be  4.  Liver, 
found  only  congested,  or  in  any  intermediate  condition  between  this  the 
first  stage  of  inflammation,  and  the  last,  viz.  that  of  suppuration,  or 
sloughing.  At  times  this  organ  is  filled  with  small  abscesses.  When 
these  abscesses  approach  the  surface  of  the  liver,  they  may  burst  and 
give  rise  to  a general  peritonitis.  The  liver  was  involved  in  this  affec- 
tion twenty-seven  times  in  every  hundred  cases,  and  almost  always  in 
assoeiation  with  disease  in  the  lungs-  Thus,  out  of  fifty-five  cases  in 
which  the  liver  was  affected,  in  only'  two  were  the  lungs  uninvolved. 

It  would  appear,  likewise,  from  the  table  that  the  liver  is  more  fre- 
quently the  seat  of  pyrnmic  suppuration  after  injuries  to  the  head  than 
after  any  other  affection,  and  that  it  is  rarely  found  involved  after 
disease  of  the  urinary  organs  and  burns. 

The  kidneys. — When  these  organs  are  affected,  it  is  in  the  same  c.  Kidneys, 
manner  as  the  lungs  and  liver,  small  isolated  points  of  suppuration 
being  found,  surrounded  by  a zone  of  congestion  eithe"  on  their  surface 
or  in  their  cortical  structure.  They  are  not  affected  so  frequently  as  are 
the  two  former  organs — not  oftener,  indeed,  than  seventeen  cases  out  of 
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every  hundred.  They  are  more  frequently  found  involved  after  disease  of 
the  urinary  organs  than  of  any  other,  and  after  suppurative  disease  of 
the  cellular  tissue,  particularly  of  that  surrounding  the  shafts  of  bones. 

In  the  spleen,  large  abscesses  are  often  present.  Suppuration  may  other 
likewise  be  found  in  the  brain,  heart,  prostate,  testis,  tongue,  thyroid  organs. 
gland,  and,  in  fact,  in  any  portion  of  the  body.  In  the  cellular  tissue 
of  the  trunk  and  extremities  a diffused  suppuration  is  very  common, 
as  it  is  also  common  in  the  joints. 

When  inflammation  attacks  serous  membranes,  such  as  the  pleura  «.  Serons 
and  peritoneum,  there  seems  good  reason  to  believe  that  it  arises  from  “lenitreues. 
the  extension  of  disease  from  the  lung,  liver,  or  spleen ; but  in  the 
joints  no  such  extension  can  be  made  out.  The  sterno-clavicular  arti-  Joints, 
culation  is  more  frequently  involved  than  any  other,  for  I find  that  out 
of  the  twenty-five  instances  in  which  joint  complication  existed,  this  w’as 
involved  in  eight  Any  joint  may,  however,  be  affected.  In  some  cases 
the  articulation  is  only  filled  with  an  increase  of  synovia,  in  others  the 
contents  are  puriform — sometimes  purulent.  At  times  the  pus  in  the 
joint  appears  to  be  so  slightly  irritating  that  the  cartilage  and  the 
synovial  membrane  are  uninj  ured  by  its  presence,  whilst  at  others  it  is 
so  destructive  as  to  produce  complete  disorganisation,  the  bones  form- 
ing the  joint  being  under  these  circumstances  exposed,  and  at  times 
necrotic.  When  these  changes  occur  they  are,  probably,  sometimes 
due  to  acute  articular  ostitis. 

The  skin  has  occasionally  a vesicular  or  pustular  eruption  upon  it,  and  /.  Skin, 
too  frequently  spots  or  patches  are  present,  which  at  times  lead 

onto  mortification;  and  in  connection  with  this  subject  “we  may  men- 
tion another  evidence  of  the  blood  disease  in  the  rapid  decomposition  of 
the  bodies  and  the  marking  of  the  veins  on  the  surface.  Thus,  before 
the  body  is  scarcely  cold,  there  may  sometimes  be  seen  the  blue  and  red 
coursing  of  the  veins  and  the  colouring  which  has  exuded  from  them 
into  the  tissues.”  (Wilks.) 

Lastly,  it  is  to  be  noted  that  it  is  exceptional  to  meet  with  any  Inflammation 
evidence  of  phlebitis,  general  or  local ; and  this  leads  me  to  consider, 
although  briefly,  the  now  already  abandoned  and  untenable  theory  ®*®®Phonal. 
that  phlebitis,  or  inflammation  of  a vein,  is  the  invariable  cause  of  pyrnmia. 

The  most  telling  evidence  against  the  theory  is  the  one  just  mentioned, 
that  it  is  only  in  exceptional  cases  of  pysemia  that  any  evidence  can  be  Phlebitis 
found  of  phlebitis;  and  the  second  is  almost  equally  strong,  because  “ so  not 
far  from  phlebitis  being  a cause  of  pysemia,  it  is  remarkable  how  often  P)®niia. 
the  former  occurs  without  any  contamination  of  the  blood  whatever ; 
that  is,  if  we  can  call  that  phlebitis  where  we  find  a vein  and  its  branches 
quite  closed  by  coagulum  or  adherent  fibrin  ” (Wilks).  Moreover,  “ it  is 
a question  whether,  in  those  cases  in  which  the  veins  are  plugged 
or  inflamed,  thrombosis  and  phlebitis  are  not  the  local,  and  pyaemia 
the  general  effect  of  the  same  cause  ” (Savory) — that  is,  blood  infec- 
tion. With  these  views  I cordially  agree. 

That  blood  poisoning  may  take  place  through  veins  is  certain,  although, 
as  I have  already  shown,  inflammation  of  their  coats  does  not  necessarily 
lead  to  it ; neither  is  it  probable  that  the  absorption  of  pus,  as  pus,  is  the 
usual  cause;  for  when  pus  mixes  with  blood,  coagulation  is  produced, 
and  thus  its  circulation  is  prevented.  There  seems,  however,  good 
reason  to  believe  that  the  fluid  portion  of  pus  or  of  some  decomposing 
inflammatory  product  may  be  taken  up  by  the  veins  and  carried  into 
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the  system,  and  thus  cause  pyaemia.  The  poison  may  be  imported  into 
the  general  circulation  through  either  a small  or  large  vein,  when 
involved  in  a suppurating  or  sloughing  tissue;  this  is  a frequent 
occurrence  when  the  vein  is  connected  with  an  inflamed  or  divided 
bone. 

It  may,  therefore,  be  fairly  inferred  that  the  milder  forms  of  hlood 
poisoning  such  as  traumatic  fever  are  caused  by  the  circulation  of  morbid 
elements  in  the  hlood,  which  are  generated  either  within  the  body  or 
imported  into  it  from  without ; and  that  these  morbid  elements  are  at 
times  carried  off,  sometimes  by  the  lungs,  and  at  other  times  by  the  intes- 
tines : that  the  more  severe  forms  of  hlood  poisoning,  as  pysemia,  are 
caused  by  embolism — thrombosis,  or  blood  extravasation,  due  to  the 
admixture  with  the  blood  of  some  morbid  fluid ; and  that  this  morbid 
material  originates  the  changes  which  give  rise  to  the  secondary  or 
metastatic  abscesses  with  which  surgeons  and  pathologists  are  so  fami- 
liar. This  view  receives  much  support  from  the  fact,  that  disintegrating 
fibrin  may  be  carried  from  the  heart  through  the  arterial  system  into 
the  smaller  vessels  of  the  parenchymatous  organs,  and  give  rise  not 
only  to  constitutional  symptoms  much  akin  to  those  which  have  been 
described  as  being  present  in  pyaemia,  but  to  analogous  pathological 
conditions.  This  condition  is  sjioken  of  as  arterial  pyaemia.  Thus  in 
the  more  common  form  of  pyaemia  abscesses  form  in  the  viscera  or 
other  parts  ; and  in  “ arterial  pyaemia”  lobular  fibrinous  changes  occur. 
In  the  former  case  secondary  abscesses  are  found  after  death,  in 
the  latter  secondary  fibrinous  deposits ; it  seems  probable  also  that 
at  times  these  fibrinous  deposits  may  bi*eak  down  and  give  rise  to 
abscesses. 

This  arterial  pyaemia  is  met  with  after  ulcerative  and  rheumatic 
endocarditis;  it  is,  doubtless,  the  cause  of  the  so-called  rheumatic 
pains  that  follow  scarlet  fever;  and  in  rarer  instances  it  gives  rise 
to  the  embolic  plugging  of  some  large  vessel,  which  may  be  followed 
by  gangrene,  or  by  the  formation  of  an  aneurism.  I have  had  to 
remove  a leg  on  two  occasions  for  gangrene  from  embolism  of  the 
femoral  artery  after  scarlet  fever,  and  have  seen  cases  of  aneurism 
which  have  probably  been  due  to  the  same  cause.  (Vide  ‘ Path.  Soc. 
Trans.,’  1877.) 

Arterial  pyaemia  is  not  necessarily  fatal.  Mild  attacks  come  and 
go,  says  Wilks,  “ the  proof  being  found  eventually  in  the  cicatrices 
and  remnants  of  deposits  met  with  in  the  organs  of  the  bodies  of  those 
who  have  died  with  heart  disease.”  The  mild  forms  manifest  themselves 
by  pyrexia,  prostration,  and  pains  in  the  joints. 

Hence,  when  a patient  dies  rapidly  from  blood  poisoning,  the  only 
pathological  change  found  in  the  tissues  may  be  some  lobular  conges- 
tion of  the  lung,  indicating  the  first  stage  of  pneumonia ; when  life 
has  lasted  longer,  red  or  grey  hepatization  may  be  present;  and  in  a 
later  stage  lobular  suppuration ; these  different  conditions  depend- 
ing upon  the  intensity  of  the  disease  and  its  duration.  “The  first 
stage  of  the  morbid  condition  which  is  produced  in  the  viscera^  is  a 
coagulation  in  the  vessels,  and  the  last  stage  is  a suppuration.^  (Wilks.) 

In  feeble  patients  who  have  no  resisting  power  against  disease,  it  is 
possible  that  even  these  pathological  conditions  may  not  be  found ; life 
being,  as  it  were,  suddenly  destroyed  in  the  first  onset  of  the  blood- 
■poisoning.  Under  these  circumstances  no  definite  post-mortem 
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appearances  would  be  seen,  beyond,  perhaps,  a general  softening  of  the 
viscera,  or  some  purpuric  condition. 

Duration  of  the  disease. — There  seems  reason  to  believe  that  a 
patient  may  die  in  two  or  three  days  after  the  6rst  appearance  of  the 
symptoms,  and,  as  a rule,  bad  cases  terminate  during  the  second  week. 
Others  go  on  for  six  or  seven  weeks.  The  longer  a patient  lives  the 
greater  the  hopes  of  a successful  issue. 

Prognosis. — In  every  case  of  blood  poisoning  great  cause  for  anxiety 
exists,  it  being  impossible  to  foretell  its  course  or  its  end.  In  one 
case,  a small  dose  of  the  poison  will  prove  fatal,  while  in  another  a full 
dose  will  be  thrown  off.  The  violence  of  the  attack  does  not  depend 
upon  the  severity  or  size  of  the  wound ; for  a trifling  wound  is  at  times 
followed  by  urgent  symptoms,  while  a severe  local  injury  may  be 
followed  by  but  few,  if  any,  complications.  Indeed,  some  of  the 
severest  cases  of  blood  poisoning  are  found  in  those  in  whom  there 
is  no  wound. 

A robust  person,  doubtless,  has  a better  chance  of  recovery  than  a 
feeble,  and  an  abstemious  one  than  a drunkard.  Where  diseased  viscera 
exist,  particularly  diseased  kidneys,  the  prospects  of  recovery  are 
small  indeed,  the  capabilities  of  a patient  to  resist  any  diseased  action 
under  these  circumstances  being  slight  in  the  extreme.  A single  attack 
of  traumatic  fever  may  pass  off  without  trouble,  but  a relapse  or  a 
second  attack  always  indicates  serious  mischief.  Rigors  rarely  occur 
without  suggesting  the  presence  of  some  secondary  deposit  or  local  in- 
flammation. One  rigor  may  pass  off  and  leave  no  trace  of  harm  behind, 
but  a succession  of  them  is  associated  too  frequently  with  the  gravest 
local  complications,  such  as  secondary  metastatic  abscesses.  These 
abscesses  also  when  they  occur  outside  any  of  the  three  great  cavities 
of  the  body  are  less  dangerous  than  when  they  occur  in  the  viscera. 
Acute  pyaemia  is  always  accompanied  with  great  danger ; but  when 
the  disease  is  chronic  there  is  always  more  hope. 

The  occurrence  of  pyaemia  in  different  classes  of  cases  is  well  shown 
in  the  following  tables  : 


Analysis  of  the  217  cases  of  Pgeemia. 

Of  217  cases — 

68  or  31'3  per  cent,  were  after  compound  fractures  as  a whole. 

24  or  11’  per  cent,  not  amputated. 

44  „ 20'2  „ ^ amputated. 

, were  after  amputation  for  disease. 

, „ after  other  operations. 

, „ after  injury  without  operation. 

, ,,  after  disease  without  operation. 

, „ idiopathic.  2'9  per  cent,  puerperal. 

Through  the  kindness  of  Dr.  Steele,  who  has  aided  me  in  this  statis- 
tical investigation,  I am  able  also  to  give  the  following  interesting  facts 
respecting  pyaemia. 

Out  of  790  cases  of  compound  fracture,  192  died,  or  24'  per  cent. 

68  of  pyaemia,  or  8'6  per  cent. 
Of  184  cases  treated  by  amputation — 

89  died,  or  47'7  per  cent. 

44  of  pyaemia,  or  23'9  per 
cent. 
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Of  606  treated  without  amputation — 

103  died,  or  17'  per  cent. 

24  of  pysemia,  or  3'9  per  cent. 

Out  of  324  cases  of  amputation  of  thigh,  leg,  arm,  and  forearm  for 
disease  . . , 126  died,  or  38'8  per  cent. 

26  of  pyaemia,  or  8‘  per  cent. 
Pyaemia  is  thus  seen  to  he  three  times  as  fatal  after  amputation  for 
compound  fracture  as  for  disease. 

Out  of  29,434  surgical  cases  admitted  into  Guy’s  during  10  years, 
there  were  1749  deaths,  or  5-9  per  cent. 

203  of  these  were  from  pyaemia,  or  11'6  per  cent,  of  the 
fatal  cases;  about  one  in  nine  of  the  deaths  arising 
^ from  this  cause. 

But  of  the  whole  number  of  cases  treated,  pyaemia  was  fatal  in  one 
case  out  of  about  150,  not  two-thirds  per 
cent. 

But  is  pycsmia  a hospital  disease  ? Does  it  arise  from  causes  that 
are  generated  in  a hospital  ? or  is  it  met  with  more  frequently  in  a 
hospital  because  the  class  of  cases  in  which  it  is  most  prone  to  occur 
are  there  treated  ? Is  it  found  in  private  practice  ? 

As  an  answer  to  the  last  question  it  is  only  necessary  for  me  to  refer 
to  Mr.  Prescott  Hewett’s  presidential  address  at  the  Clinical  Society 
in  1874,  in  which  he  gave  the  particiilars  of  twenty-three  e.xamples  of 
pysemia  occurring  in  private  practice,  and  in  six  only  after  operations, 
four  being  very  trivial  operations. 

Sixteen  of  these  were  in  town  and  seven  in  the  country,  and  all  were 
placed  under  most  favorable  circumstances. 

We  know,  moreover,  that  some  of  the  worst  cases  of  pyaemia  that  are 
seen  in  the  Loudon  hospitals— and  I can  answer  for  Guy’s — are  ad- 
mitted with  the  affection. 

Under  these  circumstances  it  may  confidently  he  asserted,  that  whatis 
known  as  pyaemia  is  not  peculiarly  a hospital  disease,  and  that  it  probably 
occurs  after  surgical  injuries  and  operations  as  frequently  in  private  as 
in  hospital  practice.  It  is  true  that  pyaemia  often  takes  its  origin  in 
hospitals,  but  equally  true  is  it  that  it  does  so  because  the  class  of  cases 
in  which  the  affection  is  the  most  prone  to  occur  are  there  to  be  found. 

Blood  poisoning  may  occur  anywhere,  in  hospitals  or  in  private 
houses;  but  it  is  unfair  and  unscientific  to  attribute  it  without 
reason  or  evidence  to  what  has  been  so  wrongly  described  as  “ Hos- 
pitalism.” 

Teeatment. — An  unlimited  supply  of  fresh  air,  simple  nutritious 
food,  and,  where  a wound  or  suppuration  exists,  the  most  thorough 
cleanliness,  are  the  main  points  of  practice  to  be  attended  to  in  the 
treatment  of  every  case  of  traumatic  fever  or  pysemia.  Compared 
with  these,  all  other  means  are  of  secondary  importance. 

As  the  disease  is  due  to  a blood  poison,  often  taken  into  the  body 
from  without,  it  is  the  surgeon’s  duty  to  see  that  the  patient’s  room  is 
well  ventilated,  that  it  is  neither  too  hot  nor  too  cold,  as  both  extremes 
are  powerful  depressants ; that  the  air  circulating  through  it  is  free, 
fresh,  and  fragrant ; that  the  room  is  frequently  purified  by  cleansing 
and  disinfectants,  large  dishes  of  any  disinfecting  fluid  and  cloths  satu- 
rated with  the  same  being  distributed  about;  solid  iodine  exposed  in  a 
plate  to  the  air  is  a good  disinfectant,  and  more  persistent  than  some 
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others.  Care  must  be  taken  that  no  poison  from  a drain  or  closet  Disinfec- 
reaches  the  room ; and  that  all  excretions  are  disinfected  at  once, 
indeed,  passed  directly  into  vessels  containing  disinfecting  fluid,  such 
as  Condy’s,  carbolic  acid,  chloride  of  lime,  or  chloralum.  The  wound 
should  be  kept  clean,  and  care  should  be  taken  that  all  discharges  are 
allowed  a free  escape.  Dressings,  when  employed  to  a suppurating  or 
sloughing  wound,  should  he  saturated  with  disinfecting  lotions,  and 
changed  every  three  or  four  hours.  When  possible,  foul  wounds  should 
be  irrigated,  a stream  of  warm  water  containing  a disinfectant  being 
allowed  to  run  over  the  surface,  I know  of  no  means  so  valuable  for 
keeping  a wound  clean  as  this.  When  sloughing  of  the  part  is 
present,  charcoal  poultices  are  at  times  beneficial.  Sponges  should 
never  be  employed  where  pus  exists,  but  tow  or  cotton-wool,  more 
particularly  the  absorbing  cotton-wool  known  as  Brun’s ; or  camel’s 
hair  pencils  kept  in  a lotion  of  carbolic  acid,  as  suggested  by  Cal- 
lender, Poultices,  when  employed,  may  be  put  on  tow  or  oakum, 
both  of  which  materials,  through  the  tar  they  contain,  being  dis- 
infectants. 

In  simple,  uncomplicated  traumatic  fever,  when  it  stops  within  the  a.  In  simple 
ordinary  bounds,  and  neither  runs  on  nor  returns  in  its  severity,  no  cases, 
special  treatment  is  called  for.  Should  restlessness  or  much  pain 
exist,  a sedative  dose  of  chloral,  opium  or  morphia,  may  be  given, 
either  by  the  mouth,  rectum,  or  skin,  and  beyond  this  nothing  is 
needed.  In  more  confirmed  cases  of  suppurative  fever,  when  systemic  b.  In  svstemic 
infection  is  declared,  the  vital  energies  of  the  patient  must  be  main-  infection, 
tained  or  stimulated,  and  everything  that  tends  to  lower  must  be 
warded  off ; thus  the  administration  of  tonic  medicine  becomes  a neces- 
sity, the  preparations  of  iron  being  the  best,  but  strychnine  and  quinine 
are  likewise  of  great  use.  Some  surgeons  employ  very  large  doses  of 
qiiinine,  and  speak  highly  of  it, — from  ten  to  twenty  grains  being 
■ given  at  the  first  onset  of  pj'semia,  and  repeated  every  three  or  four 
hours, — and  Dr.  Goodhart’s  investigations  (‘  Guy’s  Hosp.  Rep.,’  1870) 
seem  to  show  that  quinine  in  full  doses  helps  defervescence.  Stimu- 
lants must  be  administered  with  caution,  and  their  amount  regulated  by 
tlie  wants  of  the  individual  case.  When  the  patient’s  habits  have  been 
free,  alcohol  in  some  of  its  forms  will  be  required,  even  in  large  quan- 
tities; whereas  to  an  abstemious  person  a very  moderate  dose  will  be 
sufficient,  a large  one  doing  harm  ; and  that  form  of  stimulant  is  appa- 
rently the  best  to  which  the  patient  has  been  accustomed. 

The  diet  should  be  as  nutritious  as  possible,  but  its  nature  must  r,-  * 
depend  upon  the  assimilative  powers  of  the  stomach.  Where  milk  **  * 
agrees,  no  better  drink  can  be  given,  either  alone  or  mixed  with  eggs 
or  some  spirit;  cream  may  be  added  at  times,  or  the  concentrated  Swiss 
milk;  animal  broths  may  likewise  be  freely  used.  When  meat  can  be 
digested  it  may  be  given,  although  sparingly.  When  a patient  refuses 
rood,  Liebig  s extract  of  meat,  or  Darby’s  fluid  meat,  may  be  mixed 
with  the  beer  or  wine  without  his  knowledge.  When  the  stomach 
rejects  nourishment  it  must  be  given  by  the  rectum,  an  enema  of  beef 
tea  and  egg  being  administered  every  four  or  six  hours.  Ice  may 
always  be  allowed  in  small  quantities,  as  it  gives  comfort.  When  the 
nervous  system  is  disturbed  from  want  of  sleep  or  otherwise,  opium  Opiates, 
may  be  given,  small  doses  frequently  repeated  being  better  than  large, 

here  enemata  are  used,  laudauum  may  be  mixed  with  them. 
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Laxatives. 


Opening  of 
pus  depots. 


Exciting 

causes. 


Propliy- 

lactics. 


Value  of 
stimulants. 


Should  diarrhoea  exist  it  must  not  he  checked  too  suddenly,  for  in 
some  cases  ot  blood  poisoning  it  appears  to  have  an  eliminative  ten- 
dency ; it  should  be  stopped  only  when  telling  on  the  patient’s  powers. 
To  give  remedies,  however,  with  the  view  of  eliminating  the  poison  by 
the  bowel  is  a rash  practice,  and  cannot  be  recommended.  The  sul- 
phites and  chlorides  in  any  of  their  forms  do  not  appear  to  have  any 
power  to  neutralise  the  poison  in  the  blood ; they  have  been,  however 
highly  praised.  The  alkaline  salts  have  likewise  been  strongly  recom- 
mended “ to  promote  the  changing  and  eliminating  of  the  products  of 
the  retrograde  metamorphosis  of  the  tissues  ” (Savory).  Of  these  the 
carbonate  of  ammonia  is  probably  the  best,  either  given  alone  or  with 
the  liquid  extract  of  hark. 

When  secondary  abscesses  have  formed  in  the  cellular  tissue  and 
between  the  muscles  they  should  be  opened ; hut  great  caution  must 
he  observed  in  dealing  with  inflamed  joints.  When  the  presence  of  pus 
can  he  clearly  made  out  it  should  be  evacuated  by  a free  incision  into 
the  joint,  and  care  taken  that  it  does  not  re- accumulate;  when  pos- 
sible a drainage  tube  should  be  introduced  into  the  cavity,  and  the 
joint  daily  freely  washed  out  with  a stream  of  warm  water  coloured 
with  Condy’s,  or  some  other  disinfecting  fluid,  such  as  carbolic  acid, 
one  part  in  forty,  or  iodine  water  composed  of  one  drachm  of  the  tinc- 
ture of  iodine  to  a pint  of  water.  Soothing  applications  should  at  the 
same  time  be  employed,  poppy  fomentations  being  probably  the  best. 

When  acute  blood  poisoning  has  set  in,  it  is  almost  needless  to  say 
that  amputation  of  a diseased  limb  has  no  influence  in  checking  the 
disease,  nor  has  the  application  of  caustics  or  cauteries  to  a wound ; 
indeed,  no  local  treatment  is  known  by  which  the  formation  of  secon- 
dary abscesses  can  be  prevented.  In  chronic  pyaemia,  however,  ampu- 
tation is  often  of  essential  service. 

How  far  blood  poisoning  can  be  prevented  is  another  question,  and  as 
it  is  an  important  one  it  may  be  considered  here. 

As  to  the  exciting  cause  of  the  disease  nothing  is  known.  It 
attacks  the  healthy  as  well  as  the  cachectic ; those  surrounded  by 
perfect  hygienic  influences,  as  well  as  those  subjected  to  the  most 
unfavorable,  and  it  is  found  in  private  as  well  as  in  public  practice. 
It  is  true  that  the  cachectic,  and  those  who  are  subjected  to  close  and 
unhealthy  atmospheres,  are  the  more  prone  to  its  attack,  and  that  over- 
crowding in  small  wards,  had  ventilation,  had  drainage,  and  bad  feeding, 
with  every  other  influence  that  has  a depressing  action  on  the  vital 
powers,  are  known  to  have  an  injurious  tendency.  It  becomes  the 
surgeon’s  duty,  therefore,  to  ward  off,  as  far  as  he  can,  all  such 
influences.  In  cases  for  operation,  when  time  is  allowed  for  pre- 
paration, the  general  condition  of  the  patient  should  he  investigated  ; 
care  should  he  taken  that  the  excretory  glands  are  performing  their 
functions,  and,  if  not,  they  should,  if  possible,  be  at  once  corrected.  The 
feeble  must  be  strengthened  by  tonics  and  good  nutritious  food,  and 
the  supply  of  stimulants  should  be  regulated  in  all.  The  intemperate 
man  should  be  brought  to  see  the  necessity  for  moderation,  and  to 
know  that  life  cannot  long  be  sustained  by  drink  alone;  he  must 
learn  also  that  stimulants  are  chiefly  of  value  in  assisting  di- 
gestion and  the  assimilation  of  nutritious  food.  The  urine  under 
all  circumstances  should  be  examined  for  albumen ; for  although  ^ 
its  presence  would  not  deter  the  surgeon  from  performing  an 
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operation  of  necessity,  to  save  life,  it  would  affect  his  prognosis, 
and  would  most  certainly  influence  his  decision  in  an  operation 
of  expediency.  All  patients  after  operation  should  be  kept  in 
absolute  repose,  the  wounds  kept  clean,  and  lightly  dressed.  Every- 
thing that  tends  to  procure  rapid  union  must  be  considered  good,  and 
all  that  induces  or  keeps  up  suppuration  bad,  blood  poisoning  and 
suppuration,  whether  with  or  without  a wound,  having  a close  con- 
nection. No  one  who  has  been  in  contact  with  any  infectious  disorder.  Avoid 
such  as  erysipelas  or  scarlet  fever,  should  be  allowed  to  come  near  the  infectious 
patient ; for  there  can  be  no  doubt  that  there  is  some  subtle  connection 
between  these  poisons  and  pyaemia.  And,  lastly,  every  cheering  in- 
fluence should  be  brought  to  bear  on  the  mind  of  the  patient,  as  well 
as  on  his  surroundings;  for  among  the  agents  predisposing  to  blood 
poisoning,  mental  anxieties  and  depressing  emotions  should  doubtless 
be  reckoned. 


HECTIC  FEVER. 

There  can  be  little  doubt  that  surgeons  of  former  times  included  under 
the  above  heading  many  cases  of  what  we  now  call  septicaemia,  pyaemia, 
or  blood  poisoning;  and  even  at  the  present  time  it  is  an  open  point 
as  to  how  far  the  symptoms  which  denote  hectic  fever  are  due  to  the 
absorption  of  some  foreign  element  into  the  blood. 

That  hectic  fever  is  never  found  except  in  those  who  are  the  victims 
of  destructive  organic  changes,  chiefly  of  a suppurative  nature,  is  an 
established  fact ; and  it  is  in  such  also  that  confirmed  blood  poisoning 
generally  occurs.  The  physician  meets  with  this  condition  in  pneu- 
monia, phthisis,  empyema,  abscess  in  the  liver,  kidneys,  or  ovary ; the 
surgeon  in  suppurative  diseases  of  joints  and  bones,  in  spinal  disease, 
compound  fractures,  diffused  suppurations,  &c.  In  all  classes  of  cases  Symptoms, 
there  is  a destructive  wasting  and  influence  at  work,  underminiug  the 
patient’s  powers  and  producing  general  emaciation.  Tlie  characteristic 
symptoms  are  of  a remittent  character,  and  usually  appear  at  least  once 
daily,  generally  towards  evening,  but  they  may  occur  more  frequently. 

They  are  not  unlike  those  of  ague. 

A paroxysm  of  hectic  may  be  said  to  commence  with  fever,  of  more  Fever, 
or  less  intensity ; the  skin  will  be  hot  and  dry,  the  pulse  rapid  and 
feeble.  The  face,  too,  will  be  flushed  in  a single  patch,  and  the 
palms  of  the  hands  and  the  soles  of  the  feet  hot  and  burning.  The 
tongue  during  the  paroxysm  may  be  dry,  and  great  thirst  pre- 
sent. There  will,  however,  be  no  brain  symptoms,  no  clouding  of  the 
intellect,  no  delirium.  The  febrile  condition  may  be  preceded  by  Bi^ors. 
shivering  or  chilliness,  but  such  symptoms  are  unusual,  and  are 
always  lollowed  by  a profuse  and  exhaustive  sweat.  This  sweating  ,,  ^ 

is  indeed  peculiar  to  the  affection,  for  it  bears  no  proportion  to 
the  febrile  symptoms  that  preceded  it.  At  the  commencement  of 
the  disease  the  febrility  may  be  so  slight  as  hardly  to  be  noticed,  and 
yet  the  patient  on  falling  to  sleep  and  awakening  will  be  bathed  in 
perspiration.  When  the  disease  is  at  its  height  the  cold,  hot,  and  sweat- 
ing stages  may  be  easily  seen ; but  when  it  declines  the  febrile  symptoms 
will  be  constant,  although  aggravated  towards  night,  while  the  morn- 
ing “ colliquative  ” sweats  gradually  become  more  profuse  as  life  ebbs 
away. 
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In  the  early  stage  of  this  disease,  letween  the  paroxysms,  there  may 
he  no  fever.  The  tongue,  dry  during  the  attack,  will  be  moist  and 
clean,  but,  towards  the  close,  becomes  morbidly  red,  smooth,  and  sore, 
with  aphthous  ulceration.  The  appetite  and  digestive  organs  are 
rarely  much  affected;  indeed,  they  are  little  altered  till  the  general 
powers  are  failing  rapidly.  The  skin,  at  first  supple  and  moist 
between  the  attacks,  becomes  as  the  disease  progresses  harsh,  dry,  and 
covered  with  branny  scales.  The  urine,  always  scanty  and  high 
coloured,  is  more  so  towards  the  close  of  the  disease.  The  bowels 
are  sometimes  constipated,  but  more  frequently  loose.  Throughout  the 
disease,  however,  the  mental  faculties  remain  unimpaired,  even  when 
the  bodily  powers  are  reduced  to  a minimum.  During  the  whole  disease 
sleep  is  usually  obtained  between  the  attacks.  Death  always  ensues 
from  exhaustion,  and  bed-sores  too  frequently  form,  adding  to  the 
sufferings  of  the  patient. 

Teeatment. — The  removal  of  the  cause  of  the  disease  is  the  only 
means  by  which  a cure  can  be  effected.  As  the  affection  is  one 
purely  of  exhaustion,  the  object  must  be  to  maintain  the  strength 
of  the  patient  in  every  way  by  the  administration  of  abundance 
of  simple  nutritious  food,  with  stimulants  carefully  adjusted  to  the 
special  w^auts  of  the  case.  The  former  should  be  given  at  certain 
short  intervals  in  small  quantities,  and  the  latter  in  sufficient  quanti- 
ties to  aid  digestion. 

Tonic  medicine  should  always  be  given,  quinine  probably  being  the 
best,  as  this  drug  has,  doubtless,  a power  in  checking  febrile  action, 
in  keeping  down  the  temperature  of  the  body,  and  in  preventing 
sweats.  It  should  be  given  in  a full  dose,  five  grains  in  the  solid  form, 
before  the  paroxysm.  Iron  and  strychnine  are  also  valuable  drugs, 
and  the  extract  of  belladonna  in  doses  of  half  a grain  or  more  com- 
bined with  the  tonic  is  of  great  value.  Diarrhoea,  when  present, 
should  be  checked  by  astringents,  but  opium  should  be  sparingly 
employed,  except  to  relieve  pain. 

With  respeet  to  the  removal  of  the  cause  of  the  disease  by  operation 
when  such  is  possible,  there  can  be  no  difference  of  opinion  among 
surgeons ; for  hectic  is  a proof  that  nature’s  reparative  powers  have 
been  found  wanting  in  their  efforts  to  cure  the  local  affection,  and' 
under  these  circumstances  the  surgeon’s  duty  doubtless  lies  in 
operative  interference.  If  the  disease  can  be  removed,  this  should 
be  done,  and  delay  is  almost  criminal.  Let  the  source  of  irritation,  or 
weakness,  be  removed,  and  it  is  wonderful  how  rapidly  the  most  feeble 
subject  may  rally  after  the  operation.  If  the  viscera  are  sound,  good 
hopes  of  a recovery  may  be  entertained  under  apparently  the  most 
adverse  conditions ; but  if  the  kidneys  are  diseased,  the  prospects  of 
recovery  are  feeble. 

Moxon  ‘Guy’s  Hosp.  Reports.’  1871.— ‘Guy’s  Hosp.  Reports ’ for  1861  and 
1870.— Xee,  " On  Phlebitis,”  ‘ Practical  Pathology.’— and  Savory,  ‘ St.  Bart.  Re- 
ports,’ vols.  i and  li,  W65-6.— Virchow,  ‘Cellular  Pathology.’— PicI',  ‘St.  George’s 
Hosp.  Reports,’  vol.  m.—liillroth.  Dr.  Th.,  ‘ Archiv  fiir  Klin.  Chirurgie  ’ (Laugenbeck’s), 

B ii  vi,  viii,  \\.—Bristowe,  ‘ Trans.  Path.  Soc.  Bond.,’  vol.  xiii.  Reynolds’s  ‘ System  of 
Medicine.’— Roier,  ‘ Sydenham  Soc.  Year-Book,’  1868,  p.  192.— Pro/.  0.  IVeber,  ‘ Berl. 
Klin.  ■Wocliensclir,’  1864.  ‘Year-Book,’  1864,  n.  Zil.— Gibson,  ‘Brit,  and  For.  Mcd.- 
Chir.  Rev.,’  Jan.,  Callender,  Holmes’s  ‘ Syst.  of  Surg..’  2nd  edit.,  vol.  i.—Sedillot, 

‘ On  Pytemia,’  Ibi^.—Arnott,  ‘ Med.-Chir.  Trans.,’  vol.  .—Bruidwood,  ‘ On  Pyiemia,’ 
1865  —Griesinger,  “On  Leukmmia  and  Pytemia,”  Discussion  at  CUn.  Soc.,  1874. 
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CHAPTER  II. 

ON  ANIMAL  POISONS. 

POISONED  WOUNDS. 

Under  this  heading.  Dissection  wounds,  wounds  from  the  sting  or  On  poisoned 
hite  of  healthy  insects  and  animals,  and  wounds  from  the  bite  of  dis- 
eased  animals,  or  inoculation  from  their  blood,  will  be  considered. 

Dissection  Wounds. — These  are  of  frequent  occurrence,  although  it  is 
exceptional  to  find  them  followed  by  any  seriously  ill  eflects.  In  common 
with  all  wounds,  they  may  he  attended  with  absorbent  inflammation, 
inflammation  of  the  cellular  tissue,  suppuration,  septicrouiia,  or  pymmia; 
and  feeble  or  cachectic  subjects  are  more  liable  to  any  one  of  these 
consequences  than  the  strong  and  steady. 

In  exceptional  instances,  however,  different  results  follow,  and  two 
forms  of  the  affection  may  be  recognised — the  mild  and  the  acute. 

“The  symptoms  in  the  mild  form  partake,”  says  Poland,  “more  or  Symptoms  of 
less  of  the  ordinary  chai’acter  of  non-specific  inflammation,  and  scarcely  lorm. 
present  any  noticeable  characteristic  signs ; thus,  the  local  appearances 
consist  in  the  puncture  assuming  a defined  red  aspect,  which  soou 
becomes  pustular ; this  bvirsts,  and  ends  in  an  unhealthy  suppuration ; 
there  is  surrounding  erythema  of  an  erratic  form,  and  inflammation 
and  pain  extending  along  the  forearm  and  arm  to  the  axilla,  ending  in 
the  enlargement  and  suppuration  of  the  glands.  The  constitutional 
effects  consist  in  febrile  disturbance,  loss  of  appetite,  diarrhoea,  fetid 
eructations,  &c.  The  prognosis  and  termination  are  favorable;  and 
the  treatment  required  is  to  be  based  upon  general  principles.  The  Symptoms  of 
symptoms  of  the  acute  or  severe  forms  are  those  of  a truly  specific  ag'ute^forui 
disease;  the  local  signs  commence  by  the  appearance  of  a small 
circular  or  oval  vesicle  over  the  seat  of  puncture,  which  soon  becomes 
turbid,  milky,  and  pustular,  and  not  unfrequently  has  a defined  margin, 
resembling  somewhat  that  of  smallpox.  This  is  generally  unattended 
with  pain ; hut  the  patient  often  complains  of  intense  pain  in  the 
shoulder  and  about  the  axilla,  which  shoots  down  the  chest.  The 
glands  in  the  axilla  are  early  affected,  and  seem  to  act  as  barriers  to 
the  further  progress  of  the  poison ; they  become  enlarged,  and  the 
surrounding  cellular  tissue  is  implicated,  with  serous  effusion ; there  is 
erythema  and  puffy  swelling ; these  extend  to  the  subscapular  and 
pectoral  regions,  spreading  down  the  side  of  the  chest,  yielding  to 
pressure,  and  imparting  a peculiar  spongy  feel.  There  is,  besides,  an 
cedematous  and  doughy  condition  of  the  arm  and  forearm,  owing  to 
serous  exudation  into  the  cellular  tissue,  wliich  seldom,  if  ever,  passes 
into  suppuration.” 

“ The  constitutional  symptoms  are  at  first  those  of  strong  excite-  Constitu- 
ment ; hut  these  are  soon  followed  by  those  of  extreme  depression  of 
spirits  and  much  suffering.  Rigors,  headache,  prostration  of  strength, 
vomiting,  &c.,  supervene;  and,  lastly,  all  the  symptoms  of  low  typhoid 
fever  rapidly  set  in.” 

In  some  cases  the  absorbent  glands  are  not  involved,  and  death  may 
occur  from  prostration  in  the  early  stage  of  the  disease;  in  others, 
suppuration  and  pyaemia  may  appear,  while  in  a third  extensive 
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and  diffused  sloughing  of  the  skin  may  ensue— all  these  points  being 
materially  influenced  by  the  power  of  the  patient  to  throw  off  morbific 
influences. 

The  prognosis  in  these  acute  cases  must  be  unfavorable.  Travers  cal- 
culated that  one  in  seven  recovers ; probably  this  is  rather  in  excess  of 
experience ; but  if  the  patient  does  not  sink  during  the  violence  of 
the  attack,  his  powers  will  be  tried  to  the  utmost  by  the  protracted 
suppuration. 

The  inoculation  from  a recently  dead  body  is  more  serious  than  that 
from  an  old  subject  of  the  dissecting-room,  and  the  fluids  from  a patient 
who  has  died  from  glanders,  peritonitis,  and  scarlet  or  puerperal  fever, 
are  far  more  dangerous  than  all  others.  There  is  reason,  indeed,  to  be- 
lieve that  the  contact  with  such  fluids  is  capable  of  giving  rise  to  the 
disease  without  any  local  wound  or  abrasion. 

Treatment. — To  keep  the  patient  alive  and  to  treat  on  general  prin- 
ciples any  local  symptoms  as  they  arise  is  the  usual  method  now  pursued. 

A student  when  he  pricks  his  finger  should  at  once  clean  and 
suck  the  wound,  and  at  the  same  time  arrest  the  circulation  of  blood 
through  it  for  at  least  a minute,  by  pressure  applied  with  the  op- 
posite hand  on  its  cardiac  side.  The  part  may  then  be  closed 
over,  a piece  of  gutta-percha  skin  made  adherent  with  chloro- 
form being  an  admirable  application.  “WTien  the  wound  is  free  and 
the  poison  is  from  a recent  puerperal  or  allied  case,  some  caustic  such 
as  the  nitrate  of  silver,  chloride  of  zinc,  or  even  nitric  acid  may  be 
applied.  The  first  two  are  probably  the  best.  When  any  inflamma- 
tion appears,  a poultice  should  be  applied,  and  tbe  hand  raised  above 
the  shoulder,  and,  if  there  should  be  any  tension  of  the  part,  it  is  to 
be  at  once  relieved  by  an  incision. 

Absorbent  or  cellular  inflammation  should  be  treated  by  fomenta- 
tions. Some  surgeons  have  faith  in  the  local  application  of  nitrate  of 
silver,  iodine,  or  the  solution  of  the  perchloride  of  iron  as  a means  for  ar- 
resting its  progress.  The  glands  when  enlarged  should  be  freely  bathed 
with  hot  water,  and  hot  fomentations  constantly  applied.  The  earliest 
indications  of  suppuration  ought  to  be  looked  for  in  order  that  pus  may 
be  at  once  evacuated.  Sloughs  are  to  be  removed  by  moderate  incisions. 
Tonics  should  be  given  from  the  first,  iron  when  it  can  be  borne  with  or 
without  quinine  in  full  doses,  or  ammonia  and  bark  when  the  former 
tonics  are  inapplicable.  Nutritious  food  ought  to  be  given  in  abundance, 
milk  being  the  best  drink ; stimulants,  too,  when  needed,  but  always 
with  caution.  Country  air,  as  soon  as  it  can  be  enjoyed,  is  the  great 
aid  upon  which  reliance  may  be  placed  for  recovery. 

•* 

Anatomical  or  Pathological  Tubercle. 

This  is  a chronic  skin  affection,  which  is  to  be  met  with  on  the 
hands  of  those  constantly  engaged  in  making  post-mortem  examina- 
tions. Dr.  Wilks,  when  describing  some  models  of  the  aft'eetion  that 
are  to  be  seen  iii  Guy’s  museum  (Fig.  11),  called  it  “ verruca  necro- 
genica  ” (‘  Guy’s  Rep.,’  1862).  In  its  early  stage  it  is  not  unlike  epi- 
thelial cancer.  “ It  commences  without  any  evident  breach  of  surface, 
the  parts  affected  being  not  those  liable  to  pustules,  as  the  baek  of  tho 
hand  or  wrist,  but  the  knuckles  and  joints  of  the  fingers.  If  the  disease 
should  begin  with  a pustule,  the  pustule  bursts,  but  instead  of  healing,  a 
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thicliening  of  the  cuticle  takes  place  around  it,  and  as  from  time  to 
time  a little  fresh  suppuration  occurs,  so  the  thickening  and  induration 
increase.  Generally,  however,  these  changes  go  on  slowly,  without  any 
preliminary  vesication.  A warty  thick- 
ening of  the  epithelium  takes  place, 
which,  in  course  of  time,  becomes  of  a 
dark  colour,  until  a kind  of  icthyotic 
condition  is  produced.” 

The  disease  is  local,  and  unattended 
by  constitutional  symptoms.  Tlie  re- 
peated application  of  the  strong  tinc- 
ture of  iodine,  acid  nitrate  of  mercury, 
or  nitric  acid,  will  effect  a cure. 

Insect  stings  in  this  conntry  are  not 
very  severe,  and,  unless  inflicted  in  large 
numbers,  are  rarely  brought  under  the 
notice  of  the  Surgeon.  Slight  fever 
and  constitutional  distui'bance  may  fol- 
low them  in  some  children  who  are  sus- 
ceptible to  external  influences,  whilst 
local  swelling,  heat,  and  redness  are  very 
marked  in  others.  Should  a wasp  or  bee 
accidentally  be  taken  into  the  mouth 
with  fruit,  and  the  base  of  the  tongue, 
pharynx,  or  larynx  stung,  serious  symp- 
toms may  appear  by  the  oedema  and 
swelling  of  the  parts  impeding  respira- 
tion. When  this  accident  happens,  scari- 
fications should  be  employed  with  fo- 
mentations, but  if  life  be  threatened,  the  windpipe  must  be  opened. 

When  the  tongue  or  other  accessible  part  is  afl’ected,  the  sting  should 
be  removed,  if  possible,  with  a pair  of  fine  forceps,  and  thus  much 
pain  is  saved.  AVhei’e  this  cannot  be  done,  a drop  of  either  the 
liquor  ammoniaj,  sal  volatile,  or  oil  of  lavender,  applied  to  the  part 
generally  gives  relief.  The  parts  should  also  be  protected  from  the 
air  by  collodion,  flour,  chalk,  or  strapping. 

The  bite  of  the  scorpion,  the  tarantula,  and  other  tropical  insects 
is,  however,  more  troublesome,  and  is  often  followed  by  nervous 
depression,  vomiting,  and  local  pain.  In  South  America,  the  mosquito 
bite  is  at  times  attended  with  severe  local  inflammation,  and  sometimes 
with  ulceration.  In  Africa  and  Asia,  the  scorpion,  which  is  from  six 
to  ten  inches  long,  is  so  venomous  as  to  cause,  by  its  bite,  at  times, 
loss  of  life.  Olive  oil  is  the  usual  application  for  the  wound,  but 
liquor  ammonia}  is  probably  better.  Brandy  and  ammonia  should  be 
given  internally  when  great  depression  exists. 

The  bite  of  the  spider  is  very  similar  in  its  effects  to  that  of  the 
scorpion,  though  the  wonderful  stories  as  to  its  poisonous  qualities  are 
now  regarded  as  fabulous. 

Serpent  bites  are  often  serious,  and  at  times  fatal,  the  poison  being 
squeezed  into  the  tissue  in  the  act  of  biting,  from  a special  apparatus 
situated  at  the  base  of  the  upper  fangs.  In  England,  the  vvper  is  the 
only  poisonous  reptile,  and  although  some  local  and  constitutional  dis- 
turbance may  follow  its  bite,  a fatal  result  rarely  ensues. 


Fig.  11. 


Anntoiuical  tubercle. 
Model  Guy’s  Mus.  193“. 
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Tlie  cobra  di  capello,  rattlesnake,  whipcord  snake,  phoorsa  snake 
are  the  most  venomous. 

In  some  cases  the  poison  seems  to  spend  its  effects  upon  the  nervous 
system,  killing  by  convulsions  or  coma  j in  others,  its  local  effects  are 
the  more  important. 

Dr.  S.  Weir  Mitchell,  of  Philadelphia,  who  has  carefully  studied  the 
effects  of  poison  by  the  rattlesnake,  states  that  the  bite  is  sometimes 
followed  by  pain  of  a pricking  or  burning  character,  which  gradually 
becomes  more  intense,  also  by  bleeding,  swelling,  and  discoloration 
of  the  injured  part  and  tissues  around,  these  symptoms  depending 
upon  the  effusion  of  blood  into  the  cellular  tissue.  The  wounded 
extremity  becomes  larger  and  the  pain  greater,  the  skin  assuming 
a mottled  marbly  aspect.  As  secondary  effects,  inflammation  and 
disorganisation  of  the  tissues  occur ; the  inflammation  assumes  more 
the  character  of  the  phlegmonous  erysipelas,  and  is  associated  with 
glandular  enlargement  and  suppuration,  followed  by  gangrene  as  a 
common  consequence. 

Great  depression  of  the  nervous  system  and  general  prostration  are 
the  most  prominent  constitutional  symptoms,  with  profuse  cold 
sweats,  vomiting,  dyspnoea,  and  diarrhoea;  and  jaundice  often  precedes 
death. 

When  the  dose  of  the  poison  is  large,  or  the  susceptibilities  of 
the  patient  acute,  death  may  take  place  at  once  from  general  prostra- 
tion and  local  stagnation  of  blood  in  the  wounded  extremity.  In  the 
case  of  a keeper  of  the  London  Zoological  Gardens,  who  was  bitten 
in  the  nose  by  a cobra  death  took  place  in  little  more  than  an  hour  after 
the  infliction  of  the  wound,  and  half  an  hour  only  had  elapsed  when  he 
was  apparently  dying,  being  unable  to  speak,  swallow,  or  support  him- 
self ; the  pupils  became  dilated,  the  face  livid,  the  heart’s  action  feeble, 
and  he  was  scarcely  conscious. 

Mitchell  has  recorded  a case  which  proved  fatal  in  five  and  a half 
hours.  Of  others  one  died  comatose,  another  with  dyspnoea  and  dys- 
phagia, a third  felt  sleepy  and  died  without  agony. 

On  the  other  hand,  patients  at  times  recover  suddenly,  even  when 
the  symptoms  have  been  severe,  as  if  the  poison  had  suddenly  lost  its 
power.  More  commonly,  however,  death  ensues,  and  when  recovery 
follows,  it  is  only  after  severe  local  suppuration  and  sloughing,  leaving 
a maimed  and  useless  limb. 

After  death  MitcheU  found  ecchymoses  in  the  thoracic  and  abdo- 
minal viscera,  the  spots  containing  blood-cells,  this  exudation  being 
purpuric  in  its  nature,  and  clearly  caused  by  a want  of  the  normal 
coagulating  power  in  the  blood ; this  altered  condition  of  the  blood 
indeed  is  the  most  common  effect  of  snake  poisons,  and  in  some 
cases  it  is  said  to  last  through  life.  Hence,  in  bites  from  the  Indian 
phoorsa  snake,  there  is  said  to  be  a haemorrhagic  tendency  during  life. 
After  death  Mitchell  could  never  detect  the  least  alteration  in  the 
blood-cells  in  acute  cases,  but  in  exceptional  examples  of  chronic 
poisoning  he  found  a few  globules  indented.  In  chronic  cases  also, 
where  there  has  been  time  for  the  poison  to  act  upon  the  blood,  the  want 
of  coagulating  power  in  the  blood  is  very  constant,  and  putrefactive 
changes  rapidly  follow. 

Dr.  Halford,  of  Melbourne,  says  he  always  found  the  blood  after 
death  dark  and  fluid.  It  also  contained  germinal  nucleated  cells, 
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which  he  regards  as  molecules  of  living  foreign  matter  thrown  into  the 
blood  from  the  venom,  and  he  accounts  for  the  asphyxia  and  death  by 
the  increase  and  multiplication  of  these  molecules,  which  takes  place  at 
the  expense  of  the  oxygen  normally  wanted  in  inspiration. 

Sir  J.  Fayrer  tells  us,  however,  that  he  has  never  been  able  to  detect 
these  changes  in  the  blood,  although  the  poison  affects  the  blood 
primarily,  and  the  nervous  centres  indirectly  through  it.  (‘  Indian 
Annals  of  Med.  Science,’  1870.) 

Teeatment  should  be  most  energetic,  otherwise  the  depressing  influ-  Treatment  of 
ence  of  the  poison  will  soon  paralyse  all  action,  a few  seconds  often 
being  enough  for  the  absorption  of  the  poison. 

Locally,  the  aim  should  be  to  arrest  the  absorption  of  the  poison  by  Local, 
fastening  a ligature  firmly  on  the  cardiac  side  of  the  wound,  by  excising 
the  wounded  part,  and  by  the  application  of  nitric  acid,  carbolic  acid, 
or  the  nitrate  of  silver. 

Fayrer  records,  that  the  natives  of  India  apply  a ligature  not  only 
just  above  the  bite,  hut  at  several  places  on  the  limb  at  intervals  of 
some  inches;  they  then  place  a red-hot  coal  upon  the  wounded 
part.  The  danger  and  difficulty  lie  in  not  applying  the  ligature 
quickly  enough.  The  ligature  must  also  be  tightened  to  the  utmost, 
till  the  circulation  is  entirely  arrested  and  the  part  is  livid  with 
retained  blood.  The  punctures  should  then  be  scarified  to  allow 
the  blood  to  flow  freely,  and  the  cautery  or  caustics  afterwards  be 
applied. 

Constitutionally,  the  best  treatment  lies  in  the  administration  of  Constitu- 
ammonia  and  stimulants  in  sufficient  quantities  to  maintain  the  action  tioual. 
of  the  nervous  and  circulatory  systems,  and  thus  to  keep  the  patient 
alive  whilst  the  poison  is  being  worked  off  or  becomes  exhausted ; for 
the  man  who  is  dying  from  snake  bite  is  perishing  from  rapid  exhaus- 
tion of  nerve  force.  Any  other  measure  tliat  can  rouse  and  stimulate 
the  failing  nervous  energy  may  also  be  employed. 

Fowler’s  solution  in  full  doses  every  half  hour  for  four  hours  is 
said  to  have  been  useful.  Iodine  has  also  been  advocated,  and 
olive  oil  internally  in  full  doses  has  been  highly  praised.  In  countries 
where  poisonous  snakes  abound,  different  roots  have  their  reputation, 
such  as  the  guaco,  the  sacrae  vitae  ancora,  radix  coriueae,  decoction  of 
Virginia  snake-root,  &c.  &c. ; but  Fayrer,  after  repeated  experiments, 
believes  them  to  be  utterly  useless. 

Halford  has  infeired  from  his  experiments  that  the  injection  of  twenty  Injections 
to  thirty  drops  of  a solution  of  one  part  of  strong  liquor  amiuoniae  veins, 
to  three  parts  by  measure  of  water  into  one  of  the  veins  of  the  wounded 
limb,  accompanied  by  the  local  application  of  liquor  ammouiae  to  the 
part,  is  a specific;  but  Fayrer,  who  has  tried  the  practice,  has  failed  to 
find  the  success  looked  for.  Mitchell  advises  ligature  on  the  cardiac  Ligature  on 
side  of  the  wound  ; or  excision,  amputation,  or  destruction  by  cautery  or  cardiac  side, 
escliarotics  of  the  poisoned  part ; and  even  suction  of  the  wound  imme- 
diately after  the  bite,  as  the  poison  has  no  influence  in  the  stomach. 

He  thinks  well  also  of  the  injection  into  the  wound  of  iodine  or 
ammonia,  and  says  the  natives  believe  the  local  application  of  olive 
oil  to  be  the  best.  Together  with  this  local  treatment,  the  patient 
is  to  he  kept  up  by  hope,  the  action  of  the  heart  sustained  by  stimu- 
lants quite  irrespective  of  quantity,  and  the  general  powers  maintained 
by  nutritious  food.  By  these  means,  “ if  the  person  he  not  thoroughly 
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poisoned,  we  may  help  him  to  recover.  If  he  he  badly  bitten  by  one 
of  the  more  deadly  snakes,  we  can  do  no  more.”  (Fayrer.) 

Bites  of  Diseased  Animals. 
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Hydrophobia,  meaning  the  " dread  of  water which  is  more  correctly 
termed  “ babies,”  is  a disease  contracted  from  a rabid  animal,  gene- 
rally from  its  bite  through  its  saliva  or  mucus.  It  appears  at  all  seasons 
of  the  year,  and  is  always  fatal. 

It  is  more  common  in  temperate  regions  of  the  world  than  in  the 
torrid  and  frigid  zones.  It  is  unknown  in  Australia,  New  Zealand, 
Greenland,  and  Kamschatka. 

Blaine  and  Youatt  affirm  that  in  animals,  rabies  is  entirely  due  to  a 
traumatic  action,  viz.,  the  bite  of  some  rabid  creature  inflicted  on  an- 
other previously  free  from  the  disease.  Fleming,  the  most  recent  authority, 
tells  us,  however,  that  the  virus  of  rabies  may,  under  certain  favorable 
conditions,  be  generated  directly  without  the  intervention  of  any  infect- 
ing medium,  although  at  present  we  are  in  complete  ignorance  of  the 
conditions  on  which  its  spontaneous  production  depends.  All  animals 
bitten  do  not  contract  the  disease,  as  is  proved  by  Renault  of  Alfort,  who 
caused  dogs,  horses,  &c.,  to  be  bitten  several  times,  and  even  inoculated 
them,  when  out  of  99  cases,  67  contracted  the  malady,  and  32,  or  one 
third,  escaped.  F’leming  calculates  that  30  or  40  per  cent,  of  people 
who  are  bitten  by  mad  animals  go  mad. 

In  the  dog  there  are  three  well-marked  stages  of  the  complaint.  The 
first  is  the  melancholic,  characterised  by  melancholy,  depression,  sul- 
lenness, and  fidgettiness;  the  second,  the  furious,  by  excitement,  or 
rabid  fury ; aud  the  last,  the  paralytic,  by  general  muscular  debility 
and  actual  paralysis. 

“ The  dog,”  writes  Trousseau,  “ looks  ill  and  sullen  after  a period  of 
incubation  of  very  variable  length ; he  is  constantly  agitated,  turning 
round  and  round  inside  his  kennel,  or  roaming  about  if  he  is  at  large. 
His  eyes,  when  turned  on  his  master,  have  a strange  look  in  them,  ex- 
pressive of  sadness  as  well  as  of  distrust.  His  attitude  is  suspicious, 
aud  indicates  that  he  is  not  well ; by  his  wandering  ‘ he  seems  to  be 
seeking’  for  a remedy.  He  is  not  to  be  trusted ; if  he  obeys  at  all,  he 
does  it  slowly;  if  you  chastise  him  he  may,  in  spite  of  himself,  inflict  a 
fatal  bite.”  “ His  agitation  increases  ; if  in  a room,  he  runs  about  look- 
ing under  the  furniture,  tearing  the  curtains  and  carpets,  sometimes 
flying  at  the  walls,  at  others  jumping  as  if  to  catch  flies ; the  next 
moment  he  stops,  stretches  his  neck,  and  seems  to  listen  to  a distant 
noise.  He  probably  has  then  hallucinations  of  sight  aud  hearing.” 

“This  delirium,”  says  Youatt,  *■  may  still  be  dispersed  by  the  magical 
influence  of  his  master's  voice;  all  these  dreadful  objects  may  vanish, 
and  the  creature  creeps  to  his  master  with  the  expression  of  attachment 
peculiar  to  him.” 

“ There  follows  then  an  interval  of  calm  ; he  slowly  closes  his  eyes, 
hangs  down  his  head,  his  fore  legs  seem  to  give  way  beneath  him,  and 
he  looks  on  the  point  of  dropping.  Suddenly,  however,  he  gets  up 
again ; fresh  phantoms  rise  before  him ; he  looks  around  him  with  a 
savage  expression,  and  rushes  against  an  enemy  which  only  exists  in  his 
imagination.  By  this  time  the  animal’s  bark  is  hoarse  and  muffled; 
loud  at  first,  it  gradually  fails  in  force  and  intensity,  and  becomes 
weaker  and  weaker.  In  some  cases  the  power  of  barking  is  completely 
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lost ; tlie  dog  is  dumb,  and  his  tougue  hangs  out  through  his  half- 
opened  jaws,  from  which  dribbles  a frothy  saliva.  Sometimes  his 
mouth  is  perfectly  dry,  and  he  cannot  swallow,  although  in  the  majority 
of  cases  he  can  still  eat  and  drink.  When  he  cannot  drink,  he  will  lap  Still  laps 
fluids  with  great  rapidity,  but  on  looking  closely  it  will  be  seen  that  he  fl'dd- 
merely  bites  the  water.  He  can  still,  in  some  cases,  swallow  solids,  and 
he  may  then  swallow  anything  that  is  within  his  reach,  bits  of  wood, 
pieces  of  eartb,  straw,  &c.” 

“ Towards  the  close  of  the  second  stage  of  rabid  fury  the  dog  often 
breaks  his  chain  and  runs  away ; he  wanders  about  the  flelds,  being 
seized  from  time  to  time  with  paroxysms  of  fury,  and  then  he  stops, 
from  fatigue,  as  it  were,  and  remains  hours  in  a somnolent  state.  He 
generally  dies  in  a ditch  or  retii-ed  corner,  apparently  from  hunger, 
thirst,  and  fatigue.” 

Veterinary  surgeons  do  not  say  that  he  dies  from  asphyxia,  brought 
on  by  spasm  of  the  pectoral  muscles  or  by  convulsions.  The  disease 
runs  its  course  in  from  flve  to  eight  days,  and  it  is  the  same  in  the  dog, 
cat,  horse,  and  wolf,  from  any  of  which  man  may  become  inoculated. 

In  man  the  disease  may  show  itself  at  any  period  from  six  weeks  to  a Symptoms  in 
year  after  the  inoculation,  although  Fleming  and  Bouley  assert  that  m’au. 
the  incubatory  period  in  man  varies  from  one  to  two  mouths,  aud  that 
after  the  third  mouth  the  chances  of  immunity  are  great.  Thamhayn  period  of 
(‘Schmidt’s  Jahrbuch.,’  1859),  in  an  analysis  of  220  cases  showed,  that  incubation, 
in  49  the  symptoms  appeared  within  a mouth,  in  98  during  the  second, 
in  29  during  the  third,  and  in  26  during  the  fourth  month ; 16  of  the 
remaining  cases  showing  themselves  within  twenty-six  months  ; two 
cases  only  maturing  at  a period  of  four  and  flve  and  a half  years  re- 
spectively. But  these  cases  are  always  doubtful,  and  are  probably 
examples  of  hysterical  or  nervous  hydrophobia.  Fleming,  however, 
records  some  striking  cases  which  seem  to  show,  that  the  latent  disease 
may  bo  induced  or  brought  into  activity  by  mental  agitation  (‘  Babies 
and  Hydrophobia,’  1872). 

The  disease  may  attack  the  infant  at  the  breast  or  the  aged,  the 
male  or  the  female,  aud  during  the  incubative  stage  no  distur- 
bance of  the  general  health  can  be  observed.  Van  Swieten  has 
pointed  out  that  during  tliis  period  such  a disease  as  variola  may  run 
its  course  without  any  modification,  two  poisons  thus  coexisting  in  the 
same  frame. 

After  the  incubative  stage  has  passed,  the  first  symptom  usually  Premonitory 
displayed  is  that  of  sadness  j the  victim  either  not  suspecting  his  com-  syaiptoms. 
plaint,  or  carefully  avoiding  mentioning  the  circumstance.  His  sleep 
is  disturbed ; he  is  fidgetty,  sighs  deeply,  aud  avoids  society ; he  is 
troubled  by  noise ; or  is  very  irritable  and  ill-tempered.  The  second  second  t 
stage  will  be  marked  by  an  aggravation  of  all  these  symptoms,  but  ° 

there  will  be  in  addition  pain  in  the  region  of  the  heart  with  some 
irregularity  of  the  pulse.  Rigors  will  soon  appear,  which,  says  Trous-  p, 
seau,  “ are  tnie  convulsions  of  all  the  muscles  of  the  body and  lastly,  teristic' 
the  characteristic  symptom  of  dread  of  water,  not  as  fluid,  however,  symptoms, 
but  as  connected  with  the  difficulty  of  drinking.  The  sight  of  water 
is  frequently  sufficient  to  bring  on  shuddering,  yet  it  is  when  the 
patient  carries  water  to  his  lips  that  he  is  seized  with  the  typical 
terrors.  A rabid  man  is  always  rational  and  tries  to  drink,  but  the 
attempt  excites  terror,  aud  the  expression  of  his  inability.  His  eyes 
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become  fixed,  features  contracted,  and  his  countenance  expressive  of 
the  deepest  anxiety,  his  limbs  shake  and  the  whole  body  shivers.  The 
paroxysm  lasts  a few  seconds,  then  subsides,  but  only  to  be  renewed 
on  the  slighest  breath  of  air  touching  his  body,  for  hyperasthesia 
is  one  of  the  most  marked  symptoms  of  the  affection. 

During  the  calm,  nausea  or  even  vomiting  may  appear,  and  priapism 
is  often  a most  distressing  symptom.  Sudden  terror  of  an  unknown 
kind  haunts  the  mind,  and  imaginary  calling  of  fiends  often  exists. 
Dr.  Bergerons  records  a case  in  which  the  patient  heard  the  ringing  of 
bells,  and  saw  mice  run  about  over  his  bed. 

In  the  third  and  last  stage  the  longing  for  drink  becomes  intense, 
with  an  iiicreaiug  inability  to  take  it ; the  voice  becomes  hoarse  and  the 
mouth  full  of  a frothy  fluid.  The  patient  tries  to  get  rid  of  this  by 
spitting,  and  then  becomes  frightened  at  its  results.  In  some  cases  he 
fears  that  by  contact  this  fluid  may  propagate  the  disease.  Convulsive 
seizures  increase  in  frequency  and  intensity,  the  spasm  of  the  respira- 
tory muscles  threatening  life ; at  last  a fatal  spasm  takes  place,  and 
death  by  asphyxia  ensues. 

In  the  dog,  death  results  from  paralysis,  in  man,  generally,  from 
asphyxia  ; in  exceptional  cases  it  is  due  to  exhaustion. 

This  painful  affection  rarely  lasts  longer  than  four  days,  though  it 
has  been  fatal  in  sixteen  hours,  and  has  lasted  as  long  as  two  or  three 
weeks.  Thamhayn  shows  that  56  out  of  202  cases  died  within 
forty-two  hours,  73  in  forty-eight  hours,  38  between  the  second  and 
third  days,  19  between  the  third  and  fourth  days,  7 in  five,  5 in  six, 
and  4 in  seven  days. 

The  seat  of  wound  or  cicatrix  rarely  shows  anything  unusual.  In 
three  or  four  cases  out  of  a hundred  it  may  be  slightly  painful,  irri- 
table, or  inflamed,  or  the  seat  of  a neuralgic  pain,  the  pain  being  a 
kind  of  “ aura,”  as  in  epilepsy  ; in  some  instances  it  is  very  severe. 

Diagnosis. — Taken  as  a whole,  there  is  no  disease  like  hydrophobia. 
In  a certain  sense  it  resembles  tetanus,  yet  the  two,  in  their  general 
features,  are  unlike.  They  may,  however,  occur  together,  and  so  good 
an  observer  as  Dr.  J.  W.  Ogle  has  published  a case  of  combined  tetanus 
and  hydrophobia  in  the  ‘ British  and  Foreign  Medico-Chir.  Review,’ 
1868. 

What  Trousseau  has  called  nervous  hydrophobia,  true  dysphagia, 
brought  on  by  a dread  of  rabies,  may,  however,  be  mistaken  for  it ; 
“ but  the  sudden  invasion  of  this  complaint,  generally  coming  on  through 
the  person  recalling  to  mind  or  hearing  the  relation  of  a case  of  true 
hydrophobia,  and  the  duration  of  the  dysphagia  over  the  period  of  four 
days  are  amply  sufficient  to  characterise  the  complaint,  and  to  enable 
the  practitioner  to  persuade  the  patient  that  he  is  suffering  from  mere 
nervous  symptoms,  which  will  vanish  as  soon  as  he  ceases  to  fear. 
Besides,  in  nervous  hydrophobia  there  is  dysphagia  only,  but  no  general 
convulsions,  the  spasm  affecting  the  pharynx  alone,  while  the  breathing 
goes  on  with  regularity.” 

In  the  very  early  period  of  the  disease,  during  its  incubation,  Drs. 
Marochetti,  Magistel,  Xanthos,  and  others,  have  called  attention  to  the 
presence  of  pustules  or  vesicles  near  the  fraBiium  of  the  tongue,  known 
in  Greece  as  lyssi,  and  they  assert,  that  if  these  lyssi  are  cauterised,  all 
manifestations  of  disease  can  be  prevented,  bhould  these  obserx'a- 
tions  be  confirmed  a valuable  means  of  diagnosis  as  well  as  of  treatment 
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in  the  very  earliest  stage  of  the  disease  will  have  been  found.  These 
lyssi  are  said  to  show  themselves  at  an  earlier  period  in  proportion  to 
the  amount  of  poison  deposited  in  the  wound.  Marochetti  made  early 
incisions  through  the  vesicles,  and  then  cauterised  the  surface  with  a 
red-hot  iron,  with,  he  states,  invariable  success. 

Pathology. — There  are  no  pathological  lesions  peculiar  to  hydro-  Pathology, 
phobia — at  least,  none  such  have  as  yet  been  described.  Mr.  Durham, 
in  a case  that  occurred  at  Guy’s  in  1865,  carefully  examined  the  cord, 
prepared  after  Dr.  L.  Clarke’s  method,  and  found  extreme  congestion 
of  the  grey  matter  of  the  cord,  and  numerous  minute  patches  of 
extravasated  blood  in  different  sections.  More  recently  Dr.  Benedikt, 
of  Vienna,  has  made  out  that  in  dogs  “ the  pathological  process  in  this 
disease  consists  in  acute  exudative  inflammation,  with  hyaloid  degene- 
ration, which  doubtless  arises  from  the  exudative  infiltration  of  the 
connective  tissue  of  the  brain.”  (‘Wiener  Mediz.  Presse,’  June,  1874 ; 

‘ Lond.  Med.  Kec.,’  Sept.  30,  1874.) 

Teeatment. — In  all  cases  of  bites  from  dogs  or  animals  in  which  Treatment, 
the  faintest  suspicion  of  rabies  exists,  free  cauterisation  with  lunar 
caustic  should  be  performed.  Youatt  states  that  he  adopted  this 
practice  in  upwards  of  400  cases,  and  four  times  on  himself,  with 
complete  success,  and  that  in  all  these  there  was  no  doubt  as  to  the 
dog  being  mad.  With  such  a result  no  other  caustic  need  be  used ; 
when  this  is  not  at  hand,  any  acid,  caustic  alkali,  or  cautery,  will 
suffice.  When  the  escharotic  cannot  be  obtained  the  part  may  be 
excised,  a ligature  being  fastened  beforehand  on  the  cardiac  side  of  the 
wound.  Some  surgeons  advise  amputation. 

Mental  stimulants,  in  the  way  of  inspiring  hope  and  removing  fear, 
must  be  freely  administered,  aud  such  geueral  treatment  ns  may  be 
needed.  No  drug  has  yet  been  found  that  has  the  least  influence  on 
the  disease,  either  in  preventing  or  curing  it.  Dr.  Marochetti’s  treat- 
ment of  the  lyssi  is  the  only  one  that  can  claim  any  degree  of  success. 

How  far  the  constant  administration  of  chloroform  would  influence  the 
disease  is  a question  that  has  yet  to  be  put  to  the  proof.  To  prevent 
asphyxia  from  taking  place,  tracheotomy,  as  suggested  by  Dr.  Marshall 
Hall,  is  a justifiable  measure,  the  operation  being  based  on  a good 
theory,  although  it  has  never  been  performed  on  the  human  subject. 

By  it  the  immediate  risk  of  death  from  asphy.xia  would  be  rendered 
impossible,  and  time  given  for  remedies  to  act  or  for  the  disease  to  run 
its  course.  It  seems  that  six  or  seven  days  is  the  utmost  period  for 
the  disease  to  be  in  existence.  If  life  can  be  prolonged  thus  far,  the 
hope  of  a good  result  may  be  entertained.  Anything  that  can  tend  to 
prevent  death,  and  keep  the  patient  alive,  is  useful.  Tracheotomy  is 
one  of  these  means,  and  deserves  trial,  wine  and  food  being  valuable 
ad  j uvauts. 

When  a dog  is  known  to  be  mad,  it  ought  to  be  destroyed ; but 
when  any  one  has  been  bitten  by  an  animal  in  which  there  is  no  evi- 
dence of  madness,  it  should  be  kept,  although  apart  from  others, 
and  guarded,  as  time  will  prove  the  truth  of  his  condition,  and  do 
away  with  the  morbid  fear  of  “ rabies”  that  may  have  been  excited  by 
the  injury.  ’’ 


76 


GLANDEKS. 


Glanders. 

Varieties. 


Symptoms. 


Characteris- 
tic eruption. 


Virchow’s 
view  of  the 
pustules. 


Wlien 

attacking  the 
nose. 


Glanders. 

This  is  a specific  disease  given  toman  by  inoculation  from  the  horse. 
Dr.  Elliotson  first  recognised  its  true  nature,  and  described  it  under 
the  term  Equinia.  It  shows  itself  in  two  forms.  In  one  the  dis- 
ease attacks  the  mucous  membrane  of  the  nose  and  the  neighbouring 
glands,  and  is  then  termed  “glanders."  In  the  other  it  affects  the 
lymphatics  of  the  body  generally,  giving  rise  to  tumours  or  a knotty 
condition  of  the  subcutaneous  glands,  called  “farcy  huds,”  and  is 
therefore  called  “farcy." 

In  man,  these  two  forms  are  generally  found  together. 

There  is  said  to  be  a stage  of  incubation  varying  from  two  to  fifteen 
days  from  the  inoculation,  after  which  febrile  symptoms  with  excitement 
appear,  followed  by  the  specific  eruption.  The  pains  in  the  limbs  ac- 
companying the  febrile  condition  are  generally  associated  with  tender- 
ness wherever  glands  exist,  and,  on  examination,  some  enlargement  of 
these  glands  will  be  found.  The  eruption  is  very  characteristic,  being 
made  up  of  a crop  of  vesicles,  which  become  pustular,  and  are  very  hard, 
resembling  those  of  variola  more  than  anything  else.  They  are  arranged 
in  groups,  with  inflamed  bases,  the  face,  neck,  and  abdomen  being,  as 
a rule,  more  covered  than  the  extremities ; when  close  together,  they 
become  confluent.  These  pustules,  with  their  indurated  bases,  then 
soften  down,  leaving  ulcerated  excavated  surfaces.  They  affect  the 
mucous  lining  of  the  nose,  giving  rise  to  the  discharge.  Virchow  says 
that  “ these  so-called  pustules  are  really  due  to  the  presence  of  a tena- 
cious deposit  in  the  corium  of  the  skin,  which  has  much  resemblance  to 
tubercle,  and  microscopically  is  made  up  of  an  amorphous  granular 
appearance  mixed  with  cell-elements,  cell-growths,  and  fat-globules.” 
(‘  Handbuch.’)  This  opinion  is  supported  by  the  clinical  fact  that 
tubercles  in  farcy  are  so  often  found  in  the  subcutaneous  tissue,  appear- 
ing as  hard  circumscribed  blind  boils,  or  swellings,  more  or  less  dif- 
fused. Tliese  soften  down,  giving  rise  to  extensive  sloughing  of  the 
skin  and  surrounding  parts,  and  are  rarely  absorbed.  During  the  progress 
of  the  disease,  soft  tumours,  not  unlike  pyaemic  cutaneous  abscesses, 
appear  about  the  body,  sometimes  attacking  deeper  parts.  In  the 
more  advanced  stages  of  the  disease,  these  tubercles  or  so-called  pustules 
attack  the  larynx  and  whole  respiratory  tract,  and  more  pai'ticularly 
the  lungs,  giving  rise  to  Virchow’s  pneumonia  of  glanders,  an  aflec- 
tion  consisting  of  a series  of  tubercles  beneath  the  pleura  covering  the 
lungs,  surrounded  by  lobular  pneumonic  inflammation,  as  in  pymmia. 
These  tubercles  are  said  to  have  been  found  in  the  testicles,  kidneys, 
pancreas,  and  joints.  When  they  attack  the  nose,  which  they  usually 
do  at  an  early  period,  often  before  they  appear  in  other  parts,  the  secre- 
tion from  the  nose  is  at  first  catarrhal,  thin,  and  clear,  subsequently 
thick,  tenacious,  and  puriform,  often  mixed  with  blood,  but  in  many 
cases  it  is  altogether  absent  or  not  noticed  till  a later  period  of 
the  disease.  The  face  and  head  often  swell  from  oedema,  presenting 
a puffy,  erysipelatous,  shining  surface ; the  conjunctiva  also  secretes  a 
thick  secretion,  glueing  the  eyelids.  The  tonsils  are  frequently  involved, 
and  often  suppurate.  As  the  disease  progresses  the  swellings  and 
discharge  increase,  the  inflammation  around  spreads  and  becomes  gan- 
grenous, bullffi  appear  on  the  skin,  the  constitutional  symptoms  become 
typhoid,  a low  delirium  sets  in,  not  unlike  that  from  pyaemia,  and 
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death  ensues  from  coma  and  e.\haustion.  When  the  glands  and  ahsor-  Constitu- 
i bents  are  involved,  as  in  the  farcy  form,  suppuration  and  sloughing, 

1 are  superadded  to  those  already  laid  down. 

The  prognosis  of  glanders  is  most  unfavorable,  recovery  only  taking  Prognosis. 

I place  in  the  mildest  cases  of  poisoning.  The  disease  in  its  acutest  stage 
I may  prove  fatal  in  a week ; indeed,  it  has  run  its  course  in  three  days, 

I but  in  general  it  lasts  for  three  or  four  weeks,  and  in  very  chronic 
cases  life  has  been  prolonged  for  months.  In  chronic  “ farcy,”  where 
i.  sloughing  glands  have  left  large  sores,  these  may  remain  open  for  a 
( long  time ; occasionally  such  chronic  cases  end  by  an  attack  of  acute 
i disease. 

The  post-mortem  appearances  have  been  well  described  in  two  recent  Pnst-mortera 
I cases,  in  both  of  which  there  was  the  absence  of  nasal  discharge.  One  appearances. 

' was  Dickinson’s  case,  and  the  other  Poland’s,  from  whose  paper,  in 

( ‘ Holmes’  Surg.,’  vol.  i,  I quote.  The  first-mentioned  subject  died  on 

1 the  twenty-first  day.  The  blood  was  found  fluid,  the  muscles  soft  and 

5 rotten,  the  cervical  and  left  parotid  glands  suppurating,  the  lower  part 
1 of  the  right  lung  solid  with  grey  hepatisation,  its  tissues  completely 
I broken  down  and  infiltrated  with  purulent  fluid,  and  the  left  lung 
) studded  with  numerous  slate-coloured  patches  of  the  size  of  hazel 
1 nuts. 

The  second  patient  died  on  the  thirteenth  day.  There  was  no 
affection  of  the  lymphatic  glands,  but  suppuration  had  taken  place  in 
the  muscles  of  both  calves  of  the  legs,  accompanied  by  local  abscesses 
in  other  parts  of  the  body,  chiefly  in  the  muscles;  the  joints  were  free 
from  suppuration ; there  wei’e  recent  patches  of  lymph  on  the  pleura, 
a and  lobular  pneumonia  in  the  base  of  the  upper  lobe  of  the  right  lung, 

[•  which  was  in  a state  of  grey  hepatisation ; the  lower  lobes  of  both 
t lungs  throughout  contained  smaller  hepatised  masses ; and  the  liver 
i\  was  free  from  disease. 

Billroth  lays  great  stress  on  the  presence  of  haemorrhagic  abscesses  .Abscess  in 

0 in  the  muscles  as  being  characteristic  of  the  pyaemia  of  glanders.  muscles. 

In  man,  the  poison  is  generally  communicated  through  the  nasal  Mode  of 
i!  discharge  from  the  horse  and  the  discharge  from  farcy  swellings,  inoculation. 

/ Where  the  inoculation  takes  place  from  the  latter  the  disease  in 

c man  is  more  of  the  character  of  farcy.  It  can  he  communicated  from 

f man  to  man.  The  poison,  to  be  absorbed,  requires,  as  a rule,  a wound 

T or  delicate  membrane,  yet  cases  are  on  record  where  the  disease  has 

'j  been  set  up  by  wiping  of  the  face  with  unclean  hands  or  cloths. 

Youatt  states  that  the  disease  is  not  one  tenth  part  so  common  as  Youatt’s 
; it  was,  and  “ generally  speaking,  it  is  only  found  as  a frequent  and  'eu'arks. 

■!  prevalent  disease  where  neglect  and  filth  and  want  of  ventilation  exist.” 

Glanders,  writes  Dr.  G.  Milroy  (‘'Trans.  Epidem.  Soc.,’  vol.  i),  is  “a 
general  as  well  as  a propagable  disease ; it  is  extremely  apt  in  some 

1 seasons  to  develop  itself  in  foul,  unventilated  stables.”  Its  develop- 

•'  ment  may,  however,  be  controlled  even  to  absolute  prevention  by  the 

observance  of  simple  sanitary  rules. 

Treatment.— 'To  keep  the  machinery  of  life  going,  and  to  treat  Treatment. 

I symptoms  upon  ordinary  surgical  principles,  seems  to  be  the  best  mode 
of  practice,  for  there  is  no  drug  which  has  any  infiuence  on  the  disease. 

I Abundance  of  fresh  air  should  be  provided,  with  good  but  not  too  stimu- 
lating food,  accompanied  by  tonics,  such  as  quinine  and  iron ; pain  should 
be  soothed  by  sedatives.  When  the  nose  is  a source  of  trouble,  it  should 
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be  kept  clean  by  washing,  a stream  of  water  passed  through  the  nos- 
tril, followed  by  some  antiseptic  lotion,  such  as  that  of  iodine,  carbolic 
acid,  Condy’s  fluid,  or  creosote ; nitrate  of  silver  solution,  tannic  acid, 
and  others  more  stimulating,  being  at  times  valuable.  Where  the 
throat  is  affected,  it  should  be  sponged  with  some  nitro-muriatic  acid 
lotion,  and  a gargle  of  chlorate  of  potash  used. 

Abscesses  and  softened  tubercles  should  be  opened  early  and  freely, 
poultices  and  fomentations  being  applied  to  the  parts.  When  they  are 
very  numerous,  this  practice  is,  however,  difficult  to  follow.  Perfect 
cleanliness  should,  of  course,  be  observed. 

Glanders  in  the  horse,  as  Mr.  Youatt  tells  us,  in  his  book  on  that 
animal,  is  chiefly  to  be  recognised  by  the  persistent  discharge  from  the 
nostril  and  the  singular  hardness  of  the  submaxillary  glands,  which 
become  adherent  to  the  bone,  from  the  effusion  of  inflammatory  lymph 
around  them.  These  glands  are  not  very  large  except  at  the  com- 
mencement of  the  disease,  neither  are  they  hot  nor  tender. 

When  any  doubt  exists  as  to  the  nature  of  the  disease,  a condemned 
horse  or  ass  would  be  inoculated  with  the  nasal  secretion  of  the  sus- 
pected animal,  and  if  the  disease  be  genuine  it  will  be  reproduced  in 
a few  days. 

Equinia  mitis  is  a local  pustular  disease  affecting  the  hands  and 
body  of  those  who  dress  the  heels  of  horses  affected  with  what  Jenner 
has  described  as  the  “grease” — an  inflammation  and  swelling  of  the 
heels  of  the  horse,  attended  with  the  secretion  of  a thin  acrid  matter. 
It  is  not  unlike  ecthyma  or  vaccinia,  but  more  angry ; the  pustules 
are  about  the  size  of  a sixpence ; they  suppurate  on  the  third  day,  dry 
up  about  the  tenth  or  twelfth,  forming  scabs,  which  leave  cicatrices. 
The  disease  runs  its  course,  and  is  to  be  managed  by  rest  and  clean- 
liness. 

SYPHILIS. 

Syphilis  is  a constitutional  disease,  the  result  of  a specific  animal 
poison  introduced  from  without.  Like  other  specific  animal  poisons, 
it  is,  as  a rule,  propagated  by  some  local  inoculation ; but,  unlike  all 
others,  it  has,  by  its  subtle  influence  through  the  parents,  the  power  of 
affecting  the  unborn  foetus  and  the  newly  born  child.  No  other  blood 
poison  appears  to  possess  this  power,  at  any  rate  to  the  same  degree, 
and  it  is  well  to  bear  this  important  point  of  difference  in  mind, 
for,  in  all  other  respects  there  is  a strong  analogy  between  all. 

The  poison  once  introduced  into  the  system,  either  by  inheritance — 
inherited  syphilis — or  by  some  local  inoculation — acquired  syphilis — 
manifests  its  presence  in  its  own  peculiar  way,  by  the  appearance 
of  a somew'hat  irregular  although  characteristic  chain  of  symptoms. 
These  are  uncertain  in  the  period  of  their  manifestation  after  the  inocu- 
lation, in  the  order  of  their  appearance,  and  in  their  form  and  effects, 
yet  they  possess  their  own  special  features.  They  are  local  and 
general.  They  run  their  course,  yet  do  not  eliminate  the  poison. 
They  may  disappear  for  a time  to  reappear  in  some  other  form.  The 
poison  may  lie  dormant  for  years,  and  in  healthy  subjects  show 
no  signs  of  its  presence  till  some  weakening  influence  has  depressed 
the  powers  of  its  victim,  and  given  rise  to  a local  affection  in  which  the 
practised  eye  will  read  with  more  or  less  certainty  the  modifying 
influence  of  an  antecedent  syphilitic  affection.  The  poison  has  been 
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1!  scotched  for  a time  only,  but  not  killed,  and  in  the  weakness  of  its 
: possessor  has  reasserted  its  power. 

No  other  animal  poison  appears  to  have  such  tenacity  of  existence.  Effects. 

! All  others  produce  their  specific  effects  in  a definite  way  and  in  a 
regular  series  of  symptoms,  and  are  either  eliminated  or  destroy  life; 

! having  made  their  mark  and  run  their  course,  they  cease  to  act  and 
I are  innocuous  ; their  power  for  harm  being  exhausted.  The  poison  of 
' svphilis,  however,  is  so  subtle  that  it  is  tolerably  certain  most  of  the  Its 
I secretions  of  a syphilitic  subject  are  capable  of  producing  the  same  propagation. 

' disease  in  another ; clinical  experience  having  disproved  Hunter’s 
c opinion  that  syphilis  could  only  be  propagated  by  the  secretion  of  a 
1 primary  sore,  and  Ricord’s  proposition,  that  “ a chancre  at  the  period  of 

I progress  is  the  only  source  of  the  syphilitic  virus.”  Indeed,  it  may  fairly 
' be  asserted  that  a healthy  woman,  marrying  a man  who  has  had  syphilis 
d but  in  whom  all  symptoms  have  long  disappeared,  may  give  birth  pre- 
;i  maturely  to  a dead  foetus,  to  a stillborn  child,  or  to  an  infant  that  will, 
t either  at  its  birth  or  within  a few  weeks  subsequently,  show  symptoms 
! of  syphilis,  all  these  results  being  the  effects  of  syphilis  transferred  from 
ii  the  father.  When  both  parents  are  similarly  diseased  the  evidence  is 

i still  stronger.  " The  semen  of  a diseased  man  deposited  in  the  vagina  Modes  of 
■ of  a healthy  woman  will,  by  being  absorbed,  and  without  the  inter-  propagation. 

II  vention  of  pregnancy,  contaminate  that  woman  with  the  secondary 

• form  of  the  disease,  and  that  without  the  presence  of  a chancre  or  Tlirough 
t any  open  sore  either  on  the  man  or  the  woman.”  (Dr.  Porter,  ‘ Dublin  semen. 

I Journal  of  Med.  Science,’  1857.) 

1 A healthy  woman,  marrying  a man  who  has  had  syphilis,  but  who  Through 
r,  has  lost  all  symptoms  of  it,  may  acquire  syphilis  through  a blighted 
J ovum,  or  a series  more  or  less  prolonged  of  stillborn  children,  the 
fl  placental  circulation  between  the  foetal  and  maternal  blood  being  the 
I infectiug  medium. 

A healthy  woman,  giving  suck  to  a child  the  subject  of  hereditary  By  suckling. 
1 syphilis  may  acquire  the  disease  through  some  fissure  of  the  nipple, 

) the  disease  locally  and  constitutionally  manifesting  its  presence  with  all 
V the  intensity  of  a primary  inoculation. 

Again,  the  secretion  of  any  true  syphilitic  sore,  chancre,  or  mucous  Through 
1 tubercle,  whether  of  the  mouth,  nose,  anus,  vulva,  or  penis,  is  capable 
of  transferring  the  disease ; and  the  syphilitic  poison  may  probably  be 
I simply  absorbed  by  the  vessels  of  a part — physiological  absorption — Physiological 
t without  giving  rise  to  any  local  affection.  Hunter  believed  this,  and  absorption, 
li  Lane,  Marston,  and  Lee  have  published  observations  that  tend  to 
ij  support  the  theory. 

“It  should  never  be  forgotten  that  it  is  the  virus  which  infects 
i the  system,  and  that  the  sore  is  the  mere  local  lesion,  and  not  a 
I necessary  antecedent  to  infection.”  (Committee  on  Syphilis,  p.  8.) 

• “It  is  impossible  to  predicate  with  absolute  certainty  of  any  given 
I-  sore  that  it  will  or  will  not  be  followed  by  constitutional  infection.” 
t — J.  Lane. 

I It  should  never  he  forgotten  that  the  poison  of  syphilis,  introduced 
into  the  system,  in  whatever  way,  whether  inherited  or  acquired  from 
I primary  sores  or  from  the  secretions  of  a syphilitic  subject,  is  the  same 
I’  and  manifests  its  presence  in  much  the  same  way.  Source  of 

It  may  be  cUfficult  in  individual  cases  to  make  out  the  direct  source  contagion  not 
of  the  contagion ; but  if  we  recognise  the  fact  that  the  virus,  however  made 
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diluted  in  one  subject,  may,  when  introduced  into  another,  behave  as  if 
it  had  been  taken  from  a spreading  primary  sore,  the  explanation  of 
most  clinical  facts  becomes  easy. 

Syphilis  is  an  animal  and  a human  poison ; it  is  capable  of  propagation 
from  the  secretion  of  any  syphilitic  to  a virgin  subject  in  all  its  inten- 
sity, by  anyform  of  inoculation  ; it  may  likewise  be  inherited.  Nothing 
is  known  of  its  nature,  although  its  effects  are  sufficiently  familiar. 
The  syphilitic  virus,  writes  Bumstead  (‘  Venereal  Dis.,’  1870),  “ is  alone 
capable  of  infecting  the  system  at  large  and  of  affording  protection  by 
its  presence  against  subsequent  attacks.  Unlike  the  poison  of  gonor- 
rhoea and  of  chancre,  it  is  not  limited  to  purulent  matter,  but  exists  in 
the  blood,  in  the  fluids  of  secondary  lesions,  in  the  semen,  and  probably 
in  other  secretions.” 

How,  then,  it  may  be  asked,  is  syphilis  to  be  recognised  ? Is  it  to 
be  recognised  in  its  primary  inoculation,  or  is  it  only  to  be  known  by 
its  constitutional  symptoms  ? 

It  has  been  already  stated  that  most  authorities  are  agreed  upon  the 
fact  that  there  is  no  form  of  local  sore  or  chancre  that  can  be  said 
•with  certainty  to  be  the  result  of  the  local  inoculation  of  syphilis.  In 
the  cartilaginous  indurated  sore,  with  enlarged  indurated  glands, 
there  is  every  probability  of  syphilis  manifesting  its  presence  j and  in 
the  multiple,  suppurating,  non-indurated  chancre  there  is  every  proba- 
bility of  no  such  symptoms  appearing.  But  in  the  first  form  such 
symptoms  may  not,  and  in  the  second  they  may  appear.  Con- 
sequently, as  a law,  this  distinction  becomes  of  little  value.  Indeed, 
syphilis  as  a constitutional  disease  can  only  be  known  by  the  manifesta- 
tions of  its  symptoms,  and  not  by  the  inoculation ; in  the  same  way 
as  smallpox,  when  propagated  by  inoculation,  is  only  to  be  recognised 
by  the  eruption,  and  not  by  the  local  appearances  resulting  from 
inoculation. 

Acquired  syphilis. 

Acquired  syphilis  is  always  contracted  through  inoculation  from  a 
chancre,  or  from  a syphilitic  mucous  tubercle,  condyloma,  or  other 
sore,  or  from  the  secretions  of  a syphilitic  subject;  the  secretion  of 
one  form  of  syphilitic  sore  from  one  subject  being  capable  of  producing 
a chancre  of  another  form  in  another  subject. 

Mr.  John  Morgan,  of  Dublin,  by  experiments,  has  been  led  to  be- 
lieve that  “the  discharge  of  a syphilitic  female  produces  on  syphi- 
litics the  sore  identical  with  that  produced  from  the  soft  sore  or 
chancre.” 

After  inoculation  a certain  time  usually  elapses  before  the  poison 
manifests  its  presence,  which  varies  from  six  to  twelve  weeks. 
In  exceptional  cases,  the  symptoms  of  syphilis  may  appear  within 
the  month,  or  fail  to  appear  for  four  or  more  months,  but  every 
week  that  passes  after  the  third  month  without  their  manifestation 
lessens  the  likelihood  of  their  appearance,  and  when  six  months  have 
elapsed  without  syphilitic  symptoms  showing  themselves  the  proba- 
bilities of  their  doing  so  are  very  slight. 

The  different  forms  of  syphilitic  inoculation  will  be  considered  under 
the  head  of  chancre,  &c. 

Dismissing,  therefore,  the  consideration  of  the  character  of  the  sore 
to  which  the  poison  of  syphilis  usually  gives  rise,  with  the  simple 
reminder  that  there  is  positively  no  specific  sore,  the  constitutional 
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Byuiptonis  of  syphilis  now  claim  attention ; and  the  variety  of 
forms  they  assume  is  very  striking.  They  usually  show  themselves  Constitu- 
primarily  ^upon  the  skin  in  the  form  of  an  eruption,  or  upon  the 
mucous  membrane  of  the  alimentary  canal,  as  indicated  by  sore  tongue 
and  throat,  while  some  amount  of  fever  and  constitutional  disturb- 
ance usually  precedes  their  appearance,  this  “ syphilitic  fever  ” varying 
according  to  the  nervous  susceptibilities  of  the  patient. 

The  skin  eruption  may  be  only  a rose  rash,  roseola,  giving  rise  to  a Eruption, 
mottling  of  the  skin,  or  to  a more  lasting  staining.  It  may  assume  the 
papular  form,  lichen ; the  pustular,  ecthyma ; the  vesicular,  rupia  ; the 
tubercular,  ulcerating  or  non-ulcerating,  or  the  scaly,  lepra,  or  psoriasis. 

Bull®  are  rare,  except  in  hereditary  disease;  when  present  they  indicate 
a cachectic  condition. 

The  mildest  form  of  roseola  may  last  hut  a few  days  and  disappear.  Roseola, 
or  leave  a dusky  coppery  stain  behind  of  some  durability. 

The  lichen  will  soon  show  the  copper  tint,”and,  as  it  flattens,  lichen, 
may  become  a tubercle,  and  this  a scale,  the  skin  after  the  desquama- 
tion of  the  scale  showing  much  the  same  as  the  macula  of  the  rose 
eruption. 

When  the  eruption  is  tubercular  at  the  first,  the  same  series  of  changes  Tubercle, 
will  he  seen ; the  raised,  indurated  or  spongy  tubercle,  as  it  withers, 
usually  showing  a scale  upon  its  surface,  and  then  flattening  down  to 
a macula. 

The  lepra  and  psoriasis  appear  as  inflamed  patches  more  or  less  hepra. 
extensive,  as  in  the  non-specific  forms,  the  epithelial  scales  varying  in 
thickness  and  the  fissures  in  depth.  The  psoriasis  commonly  appears 
on  the  palms  of  the  hands  and  the  soles  of  the  feet. 

All  these  eruptions  have  a copper-coloured  tint,  more  particularly  after  Copper- 
their  first  appearances  have  faded.  But  what  is  still  more  characteristic  is  ji))” 
the  fact  that  upon  the  same  subject  several  forms  of  eruption  are  often 
found  together — the  macula,  papule,  pustule,  tubercle  and  scale,  pass- 
ing one  into  another. 

What  determines  the  form  of  the  eruption  at  its  first  appear- 
ance is  not  known.  Why  syphilis  in  one  man  should  manifest  its 
presence  by  an  eruption  of  mere  maculae,  in  another  by  a papular  or 
scaly  eruption,  and  in  a third  by  a pustular,  tubercular,  or  ulcerative 
form  is  not  known.  The  theory  propounded  by  Carmichael,  that  each  Caimidmel’s 
sort  of  eruption  has  its  own  form  of  local  sore  or  inoculation,  was  in- 
genious,  but  not  supported  by  facts,  and  the  generally  received  opinion  ‘ 
is  that  the  .peculiarity  or  power  of  the  infected  patient  has  more  to  do 
with  these  phenomena  than  the  nature  of  the  poison  itself.  The  pustular 
and  vesicular  eruptions  are  more  prone  to  appear  in  cachectic  subjects 
than  in  the  robust,  and  an  ulcerative  action  to  accompany,  or  rather  to 
follow  their  appearance ; the  base  of  the  pustule  or  of  the  vesicle,  and 
at  times  the  substance  of  the  tubercle,  breaking  down,  and  giving  rise 
to  a troublesome  and  spreading  ulcer. 

_ As  the  outside  skin  in  sj'philitic  subjects  is  attacked  by  eruptions.  Affections  of 
simple  and  ulcerative,  so  the  inside  skin  or  mucous  membranes  are  mucous 
equally  involved.  “ Every  form  of  syphilitic  affection  of  the  skin,” 
writes  Lee,  “ has  its  counterpart  in  the  mucous  membrane;  but  the 
appearances  will  he  modified  by  the  comparative  thinness  of  the  struc- 
ture, by  the  absence  of  cuticle,  and  by  the  little  disposition  these  parts 
have  to  take  on  the  adhesive  inflammation.”  The  mucous  tubercle  is 

VOL.  I.  0 


82 


SYPHILIS. 


Rhagades. 


Ulceration  of 
tliroat. 


Varieties. 


Mucous  the  more  common  form,  and  is  found  in  organs  of  generation, 

tubercle.  tongue,  mouth,  lips,  nose,  palate,  throat,  rectum,  and  anus,  and  occa- 

sionally in  other  parts  of  the  alimentary  canal.  It  is  known  also  in  the 
larynx.  At  times  these  tubercles  break  down  and  ulcerate,  giving  rise 
to  irregular  excavated  sores. 

Moist  tubercles  may  appear  in  syphilitic  subjects  at  any  part  of  the 
body  where  two  skin  surfaces  are  in  contact,  associated  with  moisture. 
When  they  are  found  between  the  toes  they  are  known  as  rhagades, 
and  when  about  the  orifice  of  a mucous  passage  as  a condyloma. 

Syphilitic  sore  throat  may  appear  as  a mere  mucous  patch  upon  the 
surface  of  the  mucous  membrane,  or  at  times  as  an  ulceration  of  this 
patch,  while  at  others  it  shows  itself  as  a distinct  aflfection,  the  throat 
becoming  swollen  and  of  a livid  colour,  and  rapidly  passing  into  ulcera- 
tion. These  ulcers  may  attack  the  soft  palate,  pillars  of  the  fauces, 
tonsils,  or  pharynx,  and  present  every  kind  of  appearance,  shape,  and 
character.  They  may  be  serpiginous  like  the  trail  of  a snake,  horse- 
shoe shaped  or  circular,  superficial  or  excavated  with  sharp  edges,  in- 
flamed, sloughing,  or  indolent.  By  themselves  they  are  not  typical  of 
syphilis,  however  suspicious,  and  other  concomitant  symptoms  are  re- 
quired to  determine  the  diagnosis. 

The  mucous  patch  is  the  most  characteristic.  No  ulceration  is  typical, 
although  the  sharply  cut  excavated  ulcer  is  the  most  unmistakeable. 

In  hereditary  syphilis  this  form  of  excavated  ulcer  is  rare,  though  I 
have  seen  the  perforating  ulcer  of  the  soft  palate  in  an  infected  infant 
a month  old. 

Syphilitic  disease  of  the  tongue  is  a very  troublesome  affection,  and 
manifests  itself  in  a variety  of  ways ; it  appears  more  commonly  in 
the  form  of  aphthous  and  mucous  patches,  ulcerating  or  otherwise,  and 
not  unfrequently  the  whole  thickness  of  the  organ  is  infiltrated  with 
the  gummatous  syphilitic  material,  either  as  an  isolated  nodule  or  as  a 
general  infiltration.  When  this  nodule  has  softened  down  and  suppu- 
rated a deep  excavated  sore  or  fissure  may  be  left,  not  unlike  that  of 
cancer,  and  when  this  sloughs  or  is  of  a chronic  nature  the  diagnosis 
becomes  still  more  obscure.  In  cancer,  however,  there  is  probably  a 
more  marked  local  induration  than  in  syphilis,  and  rarely  a sharp  well- 
defined  edge.  The  history  of  the  case  is,  too,  very  different. 

The  mucous  lining  of  the  mouth,  lips,  nose,  &c.,  is  also  equally  liable 
to  syphilitic  disease,  either  in  the  shape  of  aphthous  and  mucous  patches 
or  of  ulceration,  not  unlike  that  found  on  the  throat  or  tongue ; indeed 
the  disease  of  one  part  of  the  mucous  membrane  is  the  same  as  that  of 
all  others,  the  local  appearances  and  symptoms  being  modified  only  by 
the  peculiarities  of  the  part. 

In  ulceration  of  the  rectum  syphilis  bears  an  important  part,  and  as  : 
a cause  of  stricture  is  not  rare.  When  present,  the  disease  usually 
spreads  upwards  from  the  anus,  the  bowel  being  in  some  cases  super-  • 
ficially,  in  others  deeply  infiltrated  and  ulcerated.  This  form  of  disease 
is  more  common  in  women  than  in  men  (vide  Chapter  XVI). 

Syphilitic  disease  of  the  periosteum  shows  itself  in  the  form  of  nodes, . 
disease  of  the  rarely  as  a single  node.  If  the  tibia  be  involved,  several  swellingss 
periosteum,  gg^jjg  occurs  in  other  bones,  particularly  the  cranium. 

The  swelling  is  merely  an  effusion  of  the  gummy  material  beneath  the.’ 
periosteum.  When  the  bones  are  attacked  the  disease  is  mostly  chronic,  ' 
and  too  often  ends  in  the  death  of  the  part,  i.  e.  in  necrosis. 


Mucous 

patch. 


Syphilitic 
disease  of 
the  tougue. 


Mouth,  lips, 
uose,  &c. 


Ulceration  of 
rectum. 


Syphilitic 


SYPHILIS. 


83 


In  disease  of  the  periosteum,  extreme  tenderness  and  pain  with  local  Symptoms, 
swelling  are  the  chief  symptoms.  When  the  hones  are  implicated  the 
pain  is  of  a constant  aching  character,  and  this  is  always  aggravated 
towards  night,  hut  there  is  neither  such  swelling,  nor  so  much  tender- 
ness, as  in  the  periosteal  affection.  In  disease  of  the  bones  of  the 
skull,  the  dura  matter  and  brain  may  become  secondarily  affected. 

It  must  not  be  thought,  however,  that  syphilis  and  its  effects  are  Syphilitic 
confined  to  those  parts  of  the  body  that  come  under  the  immediate 
notice  of  the  surgeon.  It  is  hardly  probable  that  both  ends  of  the  ali-  organs, 
mentary  canal  should  show  evidence  of  the  affection  without  some  part 
of  its  intermediate  twenty-five  feet  being  implicated,  or  without  some 
of  the  compound  glands  that  are  associated  with  it  being  involved. 

The  pathologist  knovvs  this  to  be  the  case,  and  recent  research  has  Wilks’ 
confirmed  Wilks’  observation  (‘  Guy’s  Eeports,’  1863),  that  “the  extent  observation, 
of  the  influence  of  syphilis  is  only  commensurate  with  the  tissues  of 
the  body,”  and  that  “ there  appears  to  be  scarcely  a tissue  which  may  not 
be  affected,  and  always  in  one  particular  and  characteristic  manner.” 

The  internal  organs  may  he  affected  equally  with  the  external;  not 
only  the  cranium,  but  the  brain  within  it,  or  the  nerves ; not  only  the 
muscles  of  the  limbs  and  tongue,  but  the  heart ; not  only  the  pharynx, 
hut  the  oesophagus ; not  only  the  larynx,  but  the  trachea,  bronchi  and 
lungs,  also  the  liver,  spleen,  and  other  viscera.” 

“ The  peculiar  effect  of  syphilis  on  the  system,”  says  the  same  Effects  on 
writer,  “ shows  itself  in  a disposition  to  the  effusion  of  a low  form  of  system 
lymph,  or  fibro-plastic  material,  in  nearly  every  tissue  of  the  body, 
occasionally  modified  in  character  to  a slight  extent  by  the  organ  in 
which  it  occurs.  In  solid  organs  or  in  the  interior  of  the  tissues  there 
is  found  a more  or  less  circumscribed  depo- 
sition of  an  albumino-fibrous  material, 
whilst  on  the  surface  of  the  body  a similar 
material  may  constitute  merely  the  base 
and  border  of  an  ulcer.”  In  the  testicle 
this  is  well  seen  (Fig.  12). 

In  these  observations  the  whole  pathology 
of  syphilis  is  included,  for  whether  syphilis 
involve  skin,  mncous  membrane,  connective 
tissue,  muscle,  bone,  periosteum,  or  a viscus, 
the  same  exudation  exists,  either  as  an  exu- 
dation and  induration,  or  as  an  exudation 
breaking  up  with  ulceration. 

This  exudation  is  the  same  in  all  stages 
of  syphilis,  in  all  tissues,  in  hereditary  as 
well  as  in  acquired  syphilis.  When  the  exu- 
dation is  reabsorbed,  a recovery  is  said  to  have 
taken  place;  when  it  breaks  down,  suppura- 
tion ensues.  When  it  attacks  the  external 
tissues  secondary  symptoms  are  said  to 
exist ; when  the  internal  viscera  or  the 
bones  are  affected,  the  symptoms  are  called 
tertiary. 

^ In  cachectic  and  feeble  subjects,  where 
visceral  mischief  has  a tendency  to  appear, 
syphilitic  disease  of  the  organs  may  occur. 
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The  bones,  if  affected,  are  liable  to  become  necrosed ; the  larynx,  to  ul- 
cerate; and  the  skin,  when  affected,  to  suppurate  as  well  as  ulcerate.  In 
fact,  syphilitic  disease  in  the  feeble  and  cachectic  is  as  liable  to  be  associ- 
ated with  disorganising  changes  as  any  inflammatory  or  other  affection. 
The  longer  the  disease  has  existed,  the  greater  also  is  the  probability  that 
the  viscera  and  the  tissues  of  the  body  generally  will  be  involved.  But 
in  all  other  respects  the  effects  of  syphilis  are  the  same.  The  virus,  as  it 
affects  the  body  in  all  its  different  ways,  is  the  same  ; at  all  times  it  is 
the  same ; the  so-called  secondary  and  tertiary  syphilis  are  the  same, 
for  these  terms  have  no  definite  signification.  They  have,  I believe, 
tended  to  confuse  the  subject  rather  than  clear  it,  and  were  framed 
when  the  pathology  of  the  disease  was  but  little  known.  Syphilis  is 
clinically  known  by  certain  constitutional  symptoms,  and  pathologi- 
cally by  certain  morbid  conditions.  It  may  manifest  its  presence  in 
different  subjects  in  different  ways,  involving  now  one  tissue,  then  an- 
other, with  no  apparent  law  regulating  its  action.  In  one  patient  a tissue 
may  be  involved  early,  in  another  late ; but  the  node  on  a bone,  the 
nodule  of  lymph  on  the  iris,  the  indurated  gummy  tumour  in  the  con- 
nective tissue  or  in  a muscle,  the  puckered  nodule  of  fibrous  tissue 
beneath  the  peritoneal  covering  of  the  liver,  the  mass  of  fibre  tissue 
poured  out  in  a syphilitic  testicle,  are  all  alike.  These  differ  only  in 
their  symptoms  and  effects  according  to  their  position,  yet  whether 
they  occur  soon  or  late  after  the  primary  inoculation,  is  a matter  of  no 
clinical  importance. 

“ While  syphilis  is  thus  unsparingly  general  in  its  attacks  upon 
organs,  yet  it  plays  over  much  the  same  series  of  organs  as  other  dis- 
eases ; vulnerable  or  much-abused  organs,  which  suffer  disproportion- 
ately from  common  causes  of  disease,  suffer  also  in  much  the  same  pro- 
portion from  syphilis,  while  the  thyroid,  spleen,  capsules,  deep-seated 
bones,  and,  indeed,  generally  those  parts  which  are  not  obnoxious  to 
other  ‘ common  ’ diseases,  escape  also  in  syi^hilis  ” (Moxon,  ‘ Med.  Times,’ 
June  24,  1871).  In  fact,  beyond  the  local  inoculation,  syphilis  fixes 
upon  or  rather  attacks  an  organ  much  as  any  other  disease,  possessing 
no  special  predilection  for  one  organ  or  tissue  in  preference  to  another ; 
the  so-called  secondary  and  tertiary  affections  having  no  real  difference, 
save  only  in  the  surgeon’s  mind. 

Treatment. — There  is  no  remedy  in  the  pharmacopoeia  that  can  be 
relied  upon  as  a specific  for  syphilis,  although  there  are  many  that 
have  a very  beneficial  influence  in  aiding  the  disappearance  of  the 
symptoms;  they  can,  however,  do  no  more.  It  is,  indeed,  a ques- 
tion whether  the  disease  is  really  ever  cured,  whether  a person  once 
under  the  influence  of  syphilis  is  not  really  like  one  brought  under 
the  influence  of  vaccinia,  which  means,  that  his  body  has  been  so 
affected  by  the  poison  as  to  be  influenced  by  it  for  life.  After 
successful  vaccination  a second  inoculation  rarely  takes  as  it  does 
in  a virgin  subject,  and  after  true  syphilis  a second  attack  rarely 
if  ever  ensues.  Porter’s  law  being  tolerably  proved,  “that  the  in- 
fluence of  syphilis  never  returns  upon  itself,  or  re- contaminates  the 
source  from  which  it  had  been  derived”  (‘Dublin  Quart,’  1857). 
Ricord,  Lee,  and  others  have  proved  that  the  soft  or  non-infecting 
chancre  is  the  only  one  that  can  be  inoculated  with  success  on 
the  same  subject,  it  is  true  that  in  a larp  number  of  cases  syphilis 
appears  to  be  cured,  that  the  symptoms  disappear  and  the  health  of 
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J the  patient  is  re-estahlished  ; yet  it  is  equally  true  that  in  such  cases, 
a after  the  lapse  of  years,  even  a quarter  of  a century,  when,  under  some 
1 weakening  influence  by  which  the  powers  of  the  patient  are  reduced ; 

ij  by  some  local  disease,  such  as  an  ulcer,  the  existence  of  former  syphilis 

'i  is  again  recognised.  So  long  as  the  powers  of  the  subject  who  had 

f syphilis  remain  good,  no  evidence  existed  of  its  presence ; but  when 

J these  failed,  the  poison  reasserted  its  claim  to  recognition.  It  must, 

^ however,  be  stated  with  considerable  confidence  that  Nature,  unas- 
( sisted  by  art,  seems  incapable  of  eliminating  the  disease,  or  of  arresting 
tj  its  progress. 

In  former  times  it  was  thought  that  in  mercury  the  surgeon  pos-  On  use  of 
I sessed  a specific  against  the  disease,  and  when  all  chancres  were  looked  mercury. 

I upon  as  syphilitic,  and  mercui’y  was  administered,  a large  proportion 
of  supposed  cures  were  recorded,  no  constitutional  symptoms  showing 
themselves. 

In  modern  times,  however,  when  it  is  known  that  at  least  three  out 
of  every  four  cases  of  chancres  of  the  penis  are  local  venereal  affections 
and  not  syphilitic,  the  supposed  success  of  the  mercurial  plan  is  not 
recognised ; although  in  syphilis — that  is,  when  the  constitutional 

(evidence  of  the  disease  is  present — the  power  of  mercury  in  getting  rid 
of  the  symptoms  is  indisputable. 

In  strong  and  healthy  subjects,  therefore,  when  syphilis  is  present 
i either  in  the  form  of  skin  eruption,  sore  throat,  or  other  affection  of  the 
i mucous  membrane  of  the  intestinal  or  respiratory  tract,  mercury  is 
I beneficial.  The  best  mode  of  using  it  is  generally  supposed  to  be  by  Mercury  by 

I inunction,  the  rubbing  in  of  mercurial  ointment,  about  the  size  of  a nut,  inunction, 

into  the  axilla  twice  a day,  till  the  gums  are  touched,  and  after  then 
only  once  a day.  Dr.  B.  G.  Babington  recommended  its  being  applied 
in  adults  to  the  soles  of  the  feet,  the  rubbing  in  being  performed  by 
the  action  of  walking.  The  internal  administration  in  bark  of  the  Given 
bichloride  of  mercury  in  doses  of  -fa-th  of  a grain  three  times  a day,  is  internally, 
a good  form  of  administration,  as  is  also  the  green  iodide  of  mercury  in 
grain  doses  twice  a day,  with  Dover’s  pill.  Some  surgeons  still  use  the 
blue  pill  with  opium.  During  the  last  five  or  six  years  I have  been 
using  the  mercurial  suppository  twice  a day,  and  have  been  greatly  As  a 
satisfied  with  its  action ; the  drug  acts  as  well  this  way  as  by  the  suppository, 
mouth,  and  in  no  way  interferes  with  digestion  or  the  functions  of  the 
i abdominal  viscera ; indeed,  I am  disposed  to  think  it  by  far  the  best 

11  mode  of  administering  mercury.  I know  of  no  objection  to  its  use. 

/ Next  to  this  plan  the  calomel  vapour  bath  is  the  best, 
j The  most  convenient  calomel  vapour  bath,  writes  Lee  (‘  Holmes’s 

Surgery,’  ed.  2nd,  vol.  i),  is  one  which  was  made  at  my  request  by  Mr.  vapour  bath, 
t Blaise.  In  this  apparatus  the  lamp  which  sublimes  the  calomel  boils 
I the  water  at  the  same  time.  In  the  centre  of  the  top,  immediately 

" over  the  wick  of  the  lamp,  is  a small,  separate,  circular  tin  plate,  on 

V which  the  calomel  is  placed ; around  this  is  a circular  depression,  which 
» may  be  filled  one  third  with  boiling  water ; the  apparatus  being 
‘j  placed  on  the  ground  and  the  lamp  lighted.  The  patient  then  sits  over 
J it,  with  an  American  cloth  cloak  or  mackintosh  fastened  round  his  neck, 
h He  thus  becomes  surrounded  with  calomel  vapour,  which  he  is  generally 
1 directed  to  inhale  for  Wo  or  three  separate  minutes  during  each  bath. 

I In  doing  this  the  patient  should  not  put  his  head  uuder  the  cloak,  but 

' simply  allow  some  of  the  vapour  to  escape  from  the  upper  part,  and 
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breathe  it  mixed  with  a large  proportion  of  common  air.  At  the  expi- 
ration of  a quarter  of  an  hour  or  twenty  minutes  the  calomel  is  vola- 
tilised and  the  water  will  have  boiled  away — a portion  of  the  calomel 
being  deposited  on  the  patient’s  body.  The  patient  may  then  gradually 
unfasten  his  dress  and  put  on  his  night  dress,  but  must  not  wipe  hie 
skin.  If  he  prefers  it  he  may  go  to  bed  with  the  cloak  and  wear  it.  The 
bath  ought  to  be  used  every  night,  and  five  or  ten  grains  evaporated. 

Bricheteau,  Lewin,  and  Sigmond  have  employed  the  hypodermic 
injection  of  mercury  with  some  success,  throwing  in  15  minims  of  a 
solution  of  corrosive  sublimate,  4 grs.  to  the  ounce  of  water.  (‘  Brit. 
Med.  Jour.,’  1869.) 

For  feeble  cachectic  subjects,  however,  mercury  is  ill  adapted,  and  for 
such  the  iodide  of  potassium  in  five-grain  doses,  gradually  raised  to 
ten,  or  more,  will  do  all  that  is  needful.  In  London  practice  it  is  gene- 
rally required  to  be  combined  with  some  tonic,  such  as  bark,  quinine, 
or  iodide  of  iron.  The  combined  use  of  mercury  and  iodide  of  potas- 
sium will  occasionally  be  of  great  value. 

When  the  mucous  tracts  are  involved,  the  addition  of  some  alkali 
such  as  the  bicarbonate  of  potash,  in  ten-grain  doses,  to  the  iodide  is 
advisable.  The  addition  of  the  compound  spirit  of  ammonia  to  the 
bark  mixture  is  also  useful. 

When  the  symptoms  begin  to  yield  the  treatment  must  be  continued  ; 
indeed,  the  effects  of  the  drugs,  whatever  they  may  be,  should  be  kept 
up  for  at  least  six  months  after  the  disappearance  of  all  symptoms, 
otherwise  a relapse  will  ensue. 

Comparing  the  effects  of  the  two  drugs  together,  it  may  be  asserted 
that  the  mercurial  plan  of  treatment  is  more  applicable  to  the  early 
than  the  late  symptoms  of  syphilis;  that  in  cases  of  relapses,  or  of  a 
remote  kind,  the  iodide  of  potassium  is  preferable,  although  under  both 
circumstances  in  exceptional  cases,  one  plan  of  treatment  will  succeed 
where  another  fails.  When  iodide  of  potassium  cannot  be  tolerated, 
iodide  of  sodium  may  be  substituted. 

During  the  course  of  syphilis  the  patient  should  live  well,  on 
simple,  nutritious,  but  non-stimulating  diet.  Wine  and  beer  should  be 
given  in  moderate  proportions,  spirits  never  allowed,  and  smoking,  as  a 
rule,  should  be  interdicted. 

When  mercury  is  being  employed  the  skin  should  be  kept  warm  and 
the  feet  dry,  all  sudden  chills  being  bad.  When  suppuration  or  ulceration 
exists  in  any  form  of  syphilis,  mercury  is  rarely  applicable,  iodide 
of  potassium  combined  with  tonics  is  then  the  best  drug,  with  or  without  - 
opium.  Sarsaparilla  has  no  specific  influence  in  syphilis ; it  is  a 
pleasant  vehicle,  but  nothing  more.  Opium  combined  with  other  drugs 
is  at  times  of  great  value  ; with  mercury  it  is  invaluable ; it  may  be 
given  in  small  doses  whenever  the  nervous  system  has  been  overwrought 
and  there  is  great  irritability  of  pulse.  “ The  soothing  qualities  of 
this  admirable  medicine,”  writes  Pearson,  “ can  scarcely  be  estimated 
too  highly.”  In  spreading  ulcerations,  whether  due  to  local  or  to  con- 
stitutional causes,  opium  is  invaluable,  either  given  alone  or  combined 
with  iodide  of  potassium.  In  such  cases  mercury  is  rarely  beneficial. 

The  syphilitic  affections  of  the  mouth,  tonsils,  throat,  tongue,  &c.,  are 
expedited  in  their  disappearance  by  the  local  application  of  nitrate  of 
silver,  chlorate  of  potash,  or  borax  lotion,  constitutional  treatment 
being  simultaneously  employed. 
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The  mucous  tubercles  of  the  genitals  and  other  parts  are  most  success- 
fully treated  by  the  local  application  of  calomel,  which  should  he  dusted 
over  the  diseased  surfaces  through  a muslin  bag.  A good  rub  with  nitrate 
of  silver  at  times  expedites  the  cure.  The  parts  should  be  kept  well  dry. 

Condylomata  are  not  so  amenable  to  the  calomel  treatment  as  the 
moist  tubercles ; they  may,  however,  he  successfully  treated  by  the 
local  application  of  nitrate  of  silver  or  sulphate  of  copper,  by  a lotion 
of  bichloride  of  mercury  gr.  ij  to  the  ounce  of  water,  or  of  black  wash. 
When  the  growths  are  very  fleshy,  excision  is  the  best  practice. 

In  ulceration  of  the  throat  iodide  of  potassium,  in  doses  varying 
from  six  to  fifteen  grains  three  times  a day,  is  of  great  value,  with  the 
local  application  of  the  nitrate  of  silver  in  stick  or  strong  solution ; a 
gargle  of  alum,  chlorate  of  potash,  or  borax,  a drachm  to  a pint  of  water, 
is  also  good. 

In  laryngeal  disease  the  iodide  must  also  be  given  quite  as  freely  ; 
and  when  ulceration  has  commenced,  and  seems  to  be  unaffected  by 
general  treatment,  tracheotomy  claims  serious  consideration,  because  un- 
less the  larynx  can  be  kept  quiet,  repair  will  not  go  on,  and,  so  long  as 
ulcerative  disease  is  present,  a sudden  spasm  of  the  glottis  may  occur 
and  render  imminent  the  death  of  the  patient.  The  operation  should, 
however,  only  be  undertaken  when  the  disease  is  steadily  progressing 
in  spite  of  treatment,  and  it  is  clear  that  the  larynx  will  be  de- 
stroyed as  a vocal  as  well  as  a respiratory  organ  unless  some  steps 
be  taken  to  stop  its  progress.  Of  these  steps  there  are  none  equal  to 
tracheotomy,  for  all  surgeons  are  familiar  with  the  fact  that  even 
under  the  most  extreme  conditions  of  disease  repair  goes  on  in  the 
larynx  directly  the  tracheal  tube  has  been  introduced,  aud  physiological 
rest  is  given  to  the  organ  {vide  paper  by  author,  ‘ Clin.  Soc.  Trans.,’1868). 

In  the  gummy  tumours  of  the  tongue,  muscles,  and  cellular  tissue, 
large  doses  of  the  iodide  with  tonics  are  as  beneficial  as  they  are  in 
the  periosteal  affections  of  syphilis. 

There  is  reason,  however,  to  believe  that  in  the  visceral  ns  w’ell  as 
in  other  diseases  which  may  be  looked  upon  as  the  sequelm  of  syphilis, 
or  as  the  result  of  the  cachexia  caused  by  the  disease  and  the  remedies 
employed  for  its  removal,  iodide  of  potassium  alone  has  little  influ- 
ence. Dr.  Wilks  has  shown  how  the  lardaceous  and  waxy  diseases 
of  organs  are  found  after  syphilis,  and  every  one  know's  how  little 
amenable  to  treatment  these  affections  are;  Dr.  Dickinson  has, 
however,  done  something  to  prove  that  they  are  due  to  a want  of 
alkalinity  in  the  blood,  and  are  to  be  pi’evented  and,  in  a manner,  cured 
by  the  medical  use  of  alkalies.  With  the  same  view  a non-uitrogenous 
diet  should  be  allowed. 

^ During  the  later  period  of  the  disease,  when  the  gummous  deposi- 
tions take  place,  whether  it  be  visceral,  osseous,  glandular,  or  otherwise, 
iodide  of  potassium  in  full  doses  is  of  great  value.  In  the  sequelae,  iu 
waxy  or  lardaceous  disease,  it  is  of  little  use,  alkalies  with  tonics  being 
then  apparently  the  best.  Upon  this  knowledge  it  is  probable  that  the 
late  Mr.  Aston  Key  based  his  advocacy  of  lime  water  and  the  infusion 
of  sarsaparilla  in  the  syphilitic  cachexia. 
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II 


Hereditary  Syphilis. 

That  syphilis  is  capable  of  being  propagated  by  hereditary  trans-  Onhereditary 
mission  is  a clinical  fact  generally  recognised,  constituting  the  main  ®yP''ih8- 
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distinction  between  syphilis  and  all  other  animal  poisons.  To 
what  an  extent  this  influence  spreads  is  still  a debateable  question. 
According  to  some  observers,  instead  of  diminishing,  the  radius  of  its 
action  appears  to  be  yearly  increasing. 

Probabilities  That  the  child  of  a parent  who  has  had  syphilis  may,  not  must,  in- 
transm^ssioa.  disease  is  generally  acknowledged,  and,  when  both  parents 

■ have  been  affected,  the  probabilities  of  its  transmission  are,  doubtless, 
increased ; but  data  are  still  wanting  to  determine  under  what  circum- 
stances the  offspring  of  such  parent  or  parents  is  likely  to  be  thus 
affected,  or  to  be  born  healthy,  and,  whether  maternal  or  paternal 
influence  is  the  greater. 

There  is,  however,  some  reason  to  believe  that  when  the  mother  is 
at  fault  the  early  conceptions  are  more  likely  to  be  blighted,  and  the 
later  come  to  maturity ; whilst  when  the  father  is  at  fault  the  first 
conceptions  show  few,  if  any,  signs  of  the  affection,  the  symptoms 
becoming  more  marked  in  each  succeeding  one,  till  at  last  the  ovnm 
becomes  blighted  and  the  wife  constitutionally  affected. 

Daily  experience  proves,  however,  that  a man  who  has  had  syphilis 
and  lost  all  traces  of  it  under  treatment,  who  enjoys  good  health,  and 
marries  a healthy  wife,  may  be  blessed  with  healthy  children,  in  whom 
no  traces  of  syphilis  can  be  found;  and  the  same  experience  also 
indicates  that  like  subjects,  marrying  in  a less  vigorous  condition  of 
health,  or  lapsing  into  it,  may  give  rise  to  diseased  offspring.  The 
probabilities  of  the  child  being  affected,  as  well  as  the  degree  of  the 
affection,  turn  much  upon  the  period  of  time  which  has  elapsed  between 
the  disappearance  ofl  the  constitutional  symptoms  in  the  parent  and 
the  date  of  marriage. 

Lancereaux’s  A certain  number  of  children,  writes  Lancereaux,  succumb  in  their 
views.  mother’s  womb  to  syphilis,  solely  because  they  are  already  affected 

with  the  disease.  At  other  times  the  children  come  into  the  world  with 
lesions  unmistakeably  syphilitic ; while  in  the  great  majority  of  cases 
the  child  who  inherits  syphilis  has  at  first  the  appearance  of  health, 
and,  some  weeks  after  birth,  presents  signs  which  betray  the  evil  trans- 
mitted to  it  from  its  parents,  it  being  usually  from  the  first  to  the  third 
month  of  extra-uterine  life  that  syphilis  manifests  itself  in  the  new- 
born child.  Cullerier,  however,  gives  a year  as  the  latest  time  for  the 
disease  to  show  itself. 

Symptoms  of  With  respect  to  the  symptoms  of  hereditary  syphilis,  it  may  be  well 
hereditary 
syphilis. 


“ Snufdes.” 
Eruption. 


Condylomatn.  mueuus  mcuiumnc,  ...  .... — j. — — ^ — 

at  the  anus,  about  the  mouth  or  within  it,  around  the  nose,  or  other 


to  assert  at  the  beginning,  that,  with  the  exception  ot  the  primary  in- 
oculation, they  are  much  the  same  as  those  of  the  acquired  disease. 
Affections  of  the  skin  are  found  associated  with  those  of  the  mucous 
membranes,  bones,  or  viscera ; and  these  manifest  themselves  in  no 
definite  order. 

At  birth  the  child  may  be  plump  and  fat,  and  for  some  days  appear 
healthy  in  every  respect.  After  the  lapse  of  a few  days  some  difficulty 
in  breathing  will  probably  appear,  with  symptoms  of  cold  in  the  head, 
these  so-called  “snuffles”  being  always  suspicious.  At  this  time,  if 
the  skin  be  carefully  examined,  more  particularly  about  the  buttocks 
and  feet,  some  eruption  will  be  seen.  This  may  be  simply  a stain- 
ing of  the  skin,  or  a more  definite  papular,  vesicular,  or  pustular 
rash  ; it  may  be  associated  with  some  affection  of  the  internal  skin  or 
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parts.  The  seat  of  the  eruption  is  greatly  determined  by  the  degree  of 
cleanliness  observed,  the  irritation  of  dirt  and  moisture  in  any  locality 
in  syphilitic  children  being  followed  by  condylomata  or  mucous 
patches. 

The  orifices  of  the  nose,  mouth,  and  anus  are  at  times  fissured  in  a Fisanres  at 
very  marked  manner,  and  occasionally  exhibit  manifestations  of  the  orifices, 
disease  which  can  never  be  mistaken,  even  years  afterwards.  In  the 
annexed  drawing  these  alterations  about  the  face  are  most  typical 
(Fig.  13). 

When  the  disease  is  allowed  to  run  its  course  the  child’s  general  Emaciation, 
condition  suflFers,  it  becomes  emaciated  and  puny,  the  digestive  organs 
become  deranged  and  refuse  to  assimilate  food,  however  good ; while 
vomiting  and  diarrhoea  are  common  consequences.  Evidence  of  starva- 
tion soon  appears,  the  skin  becomes  baggy,  and  of  a peculiar  dusky  hue  j 
when  not  covered  or  scarred  with  eruptions  it  may  have  a jaundiced 
appearance,  and  the  child  will  probably  die  from  what  is  called  maras- 
mus, which  means  wasting  from  starvation. 

When  the  disease  does  not  run  so  rapid  a course,  other  symptoms 
show  themselves.  It  may  be  in  the  skin,  bones,  eye,  ear,  or  viscera. 

In  the  skin,  subcutaneous,  or  submucous  tissues,  the  disease  may  Affections  of 
appear  in  the  form  of  gummy  swellings  or  tumours,  which  may  break  up  skin,  Jfec.  8cc. 
and  give  rise  to  irregular  excavated  cellulo-membranous  abscesses.  In 
the  bones  the  disease  may  show 
itself  as  nodes,  the  humerus  ap- 
pearing to  be  the  bone  most  com- 
monly affected,  though  I have 
seen  several  instances  in  which 
the  bones  of  the  skull  were  fright- 
fully involved. 

In  the  eye  the  symptoms  are 
well  known ; the  interstitial  kera- 
titis, a form  of  disease,  according 
to  Hutchinson,  which  is  peculiar  to 
hereditary  syphilis,generally  shows 
itself  between  the  ages  of  eight  and 
fifteen  years.  It  appears  as  a dif- 
fused haziness  of  the  centre  of 
the  cornea,  unattended  with  ulce- 
ration ; this  haziness  begins  in 
independent  patches,  which  sub- 
sequently coalesce,  the  cornea,  at 
a later  date,  appearing  like  ground 
glass.  The  affection  is  attended 
with  photophobic  pain  about  the 

orbit  and  sclerotic  injection.  It  generally  involves  both  ej’es  seriatim. 

Under  treatment  the  disease  may  be  arrested,  but  when  it  is  severe, 
patches  of  haziness  remain  which  interfere  with  vision,  and  at  times 
cause  complete  blindness  (Fig.  13). 

Iritis  is  also  another  complication,  though  a rare  one,  as  is 
choroiditis  and  also  amaurosis. 

Deafness  is  not  unfrequent,  the  hearing  failing  without  any  external  Deafness, 
disease,  such  as  otorrhoea.  In  most  cases  both  ears  are  affected. 

Hydrocephalus  and  syphilis  are  also  allied.  Syphilitic  disease  of  the  Hydroce- 
phalus. 


Em.  13. 


Interstitial 

keratitis. 
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Affections  of 
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testicles  is  also  to  be  met  with.  I have  seen  several  cases  of  this 
nature,  and  the  most  marked  was  in  a hoy,  the  third  child  of  syphilitic 
parents,  four  months  old,  who  had  snuffles  and  mucous  patches  on  the 
lips.  Each  of  the  testicles  was  an  inch  and  a half  long  and  very 
hard.  The  disease  was  cured  hy  mercurial  treatment. 

There  is  reason  to  believe,  moreover,  that  in  hereditary,  as  in  ac- 
quired syphilis,  every  organ  of  the  body,  in  different  cases,  may  be 
found  diseased,  the  viscera  of  the  cranium,  thorax,  and  abdomen,  with 
the  glands  generally,  as  well  as  the  skin,  mucous  membrane,; muscles, 
nerves,  and  bones. 

How  far  the  syphilitic  poison  follows  the  subjects  who  inherit  it  is 
difficult  to  decide.  It  is  no  uncommon  event  to  find  a child,  entirely 
free  from  all  evidence  of  constitutional  syphilis,  born  of  parents  who 
had  previously  given  and  may  subsequently  give  birth  to  stillborn  or 
diseased  offspring.  A healthy  child  may  stand  alone  in  a long  series 
of  conceptions  as  a living  proof  of  the  power  of  life  even  over  such  a 
poison  as  syphilis. 

I have  also  before  me  the  notes  of  an  instance  of  twins  born  of 
syphilitic  parents ; one  passed  through  all  the  series  of  complaints  com- 
mon to  hereditary  syphilis,  while  the  other  escaped  altogether,  that  is, 
at  the  end  of  a year  and  a half  no  symptoms  had  appeared. 

I have  the  notes  of  another  case  of  twins,  born  under  like  circum- 
stances, in  which  the  symptoms  appeared  in  one  at  the  end  of  a month, 
and  in  the  other  in  the  fourth  month. 

Such  cases  as  these  would  appear  to  show  that  the  manifestation  or 
non-manifestation  of  the  symptoms  of  hereditary  syphilis  depends 
much  upon  the  personal  power  of  the  child  who  inherits  it,  a strong 
child  throwing  off  or  eliminating  the  poison,  while  the  weak  falls 
under  its  influence ; since  in  the  case  of  the  twins  above  mentioned 
there  can  be  no  question  as  to  the  similarity  of  the  conditions  under 
which  they  were  placed.  In  hereditary  syphilis  this  conclusion  is 
founded  upon  strong  evidence,  and  in  the  acquired  it  is  at  least 
probable. 

Amongst  the  evidences  of  hereditary  syphilis  established  by  Mr. 
Hutchinson  there  are  often  present  in  the  permanent  teeth  important 
indications,  so  important,  indeed,  that,  when  present,  the  existence  of 


Eig.  14.  Eig.  15. 


Syphilitic  Teeth.  Healthy  Teeth. 


hereditary  syphilis  may  with  some  confidence  be  pronounced. 
however,  exist  only  in  exceptional  instances  of  hereditary  syphilis. 
“ The  central  wpfer  incisors  of  the  second  set  are  the  test  teethe 
these  are  usually  short  and  narrow,  with  a broad  vertical  notch  in  the 
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I . edges,  and  their  corners  rounded  ofE  (Fig.  14)  ; horizontal  notches 
')  having  nothing  to  do  with  syphilis. 

'!  " Next  in  value  to  the  malformation  of  the  teeth,”  writes  Hutchinson,  Hutchinson’s 

“ are  the  state  of  the  patient’s  skin,  the  formation  of  his  nose,  and  the  account, 
contour  of  his  forehead ; the  skin  is  almost  always  thick,  pasty,  and 
opaque.  It  also  shows  little  pits  and  scars,  the  relics  of  a former 
eruption,  and  at  the  angles  of  the  mouth  are  radiating  linear  scars, 
running  out  into  the  cheeks.  The  bridge  of  the  nose  is  almost  always 
broader  than  usual  and  low,  often  it  is  remarkably  sunk  and  expanded. 

The  forehead  is  usually  large  and  protuberant  in  the  regions  of  the 
I frontal  eminences ; often  there  is  a well-marked  broad  depression  a little 
above  the  eyebrows.  The  hair  is  usually  dry  and  thin,  and  now  and 
[ then  the  nails  are  broken  and  splitting  into  layers.  Interstitial  kera- 
i titis  is  pathognomonic  of  inherited  taint,  and  when  coincident  with 
|i  the  syphilitic  type  of  the  teeth,  the  diagnosis  is  beyond  a doubt.” 

; In  Fig.  13,  every  point  in  this  description  is  illustrated  except  with 
I reference  to  the  teeth,  which  were  unusually  good. 

I Teeatment. — To  help  the  disappearance  of  the  symptoms  of  heredi-  Treatment  ot 

tary  syphilis,  remedies  are  of  great  value,  and  in  an  infant  showing  hereditary 
evidence  of  any  constitutional  power,  the  prospects  of  a recovery  are 
very  good.  When  the  child  is  being  suckled,  whether  the  mother  shows  When  child 
symptoms  or  not,  I administer  my  remedies,  and  have  done  so  for  many  sucking, 
years,  through  the  mother,  giving  her  from  six  to  ten,  or  sixteen  grains 
of  iodide  of  potassium  with  quinine,  or  other  tonic  mixture,  three 
time  a day,  half  an  hour  before  the  child  is  put  to  the  breast,  and  I 
have  been  much  impressed  with  the  excellent  results  of  the  practice. 

When  this  process  acts  slowly  I give  the  child  in  addition  a grain  of  MercurialB. 
grey  powder,  with  three  or  four  grains  of  dried  soda,  every  night.  Be- 
fore this  I administered  the  grey  powder  and  soda  twice  a day,  or  rubbed 
in  about  ten  grains  of  blue  ointment  every  night  on  the  soles  of  the 
child’s  feet,  the  abdomen,  or  the  axilla,  but  I much  prefer  the  pi-actice 
previously  laid  down.  In  young  infants  the  mercurial  ointment  may 
he  put  on  the  belly-band,  and  thus  rubbed  in.  As  the  snuffles  disappear, 
the  eruption  and  mucous  tubercles  fade,  and  the  child  begins  to  fatten 
and  show  signs  of  progress.  The  treatment  should  be  kept  up  for  at 
least  a month  after  the  disappearance  of  all  symptoms. 

The  chlorate  of  potash  treatment  in  some  instances  is  doubtless  Chlorate  of 
attended  with  no  unfavorable  result,  strong  infants  with  care  and  potash, 
nursing  battling  through  the  disease  and  possibly  eliminating  it.  But 
the  weaker  die,  when  through  more  active  measures  they  might  pro- 
bably have  been  saved ; for  many  apparently  hopeless  victims  of  here- 
ditary syphilis  become  under  treatment  strong  and  healthy  infants. 

A child  with  hereditary  syphilis  should  under  no  circumstances  he 
suckled  by  any  other  than  the  mother,  for  many  a healthy  wet  nurse 
has  been  inoculated  by  such  a criminal  practice.  When  the  mother 
cannot  attend  to  the  child  it  should  he  brought  up  by  baud. 

Serpiginous  ulceration.  Serpiginous 

Tliis  is  a rare  and  somewhat  singular  form  of  venereal  disease.  It  *dceration. 
would  seeni  to  he  more  closely  connected  with  the  local  suppurating 
non-syphilitic  sore  than  the  syphilitic,  for  it  is  rarely  if  ever  associated 
with  constitutional  syphilis.  It  usually  appears  in  the  groin  or  thio-h 
after  a suppurating  bubo  the  result  of  a suppurating,  non- syphilitic 
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chancre ; the  opening  in  the  groin  spreading  in  crescentic  patches  of 
ulceration,  one  part  of  the  sore  increasing  while  a second  is  healing ; 
when  the  cicatrix  forms  it  presents  a smooth  glazed  appearance.  This 
ulceration  is  most  obstinate,  indeed,  medicine  appears  to  have  little  or 
no  influence  on  its  progress,  and  it  may  so  spread  as  to  extend  over  the 
thighs  and  lower  part  of  the  abdomen,  and  continue  at  intervals  for 
years,  but  wearing  itself  out  at  last.  I have  seen  one  case  in  which  it 
spread  as  high  as  the  umbilicus  and  as  low  as  the  knee.  The  disease 
at  one  time  promises  to  heal  and  then  spreads  without  any  clear  cause. 
It  is  often  found,  too,  in  apparently  healthy  subjects,  and  appears  to 
follow  some  course  of  its  own  that  is  not  yet  understood.  It  should  be 
added  that  this  sore  is  capable  of  being  inoculated  upon  the  same  sub- 
ject, the  point  of  inoculation  taking  on  the  same  action. 

Teeatment. — Mercury  and  iodide  of  potassium  appear  to  have 
little  or  no  influence  on  this  malady  j and  if  the  view  indicated  by 
its  course  be  correct,  that  the  disease  is  not  syphilitic,  such  a result  is 
only  what  should  be  expected.  The  local  treatment  of  the  sore  seems  to 
be  the  most  important,  and  the  best  practice  consists  in  the  local  appli- 
cation of  some  strong  caustic,  such  as  nitric  acid,  carbolic  acid,  or  the 
cautery,  either  galvanic  or  actual,  the  patient  being  under  the  influence 
of  some  ansesthetic.  Opium  in  moderate  doses  is  of  use,  and  so  also  are 
tonics,  but  in  a general  way  the  subjects  of  this  aftection  are  in  good 
health.  In  several  instances  I have  found  a sea  voyage  of  more  value 
than  any  other  treatment.  In  three  cases  the  sore  rapidly  healed  after 
the  operation  of  skin  grafting  had  been  performed. 

When  may  a man  who  has  had  syphilis  marry  ? is  a question 
which  is  often  asked,  and,  to  answer  it  with  any  degree  of  confi- 
dence is  no  easy  task,  assuming,  as  I do,  that  the  opinions  laid  down  in 
these  pages  are  correct,  that  a man  who  has  once  had  syphilis  is  never 
free  from  its  influence,  and  that  the  poison  once  in  the  body  may  reveal 
its  presence  a quarter  of  a century  after  all  external  evidence  of  its 
existence  in  the  form  of  local  disease  has  disappeared. 

A man  who  has  had  syphilis  may,  therefore,  when  he  marries,  so  affect 
the  ovum  of  his  wife  as  to  cause  its  death,  or  produce  some  evidence  of 
disease,  or  feebleness;  or  if  the  wife  be  healthy  and  he  himself  in 
good  condition  and  free  from  evidence  of  the  disease,  the  offspring  may 
escape  altogether  and  appear  as  healthy  as  that  of  other  uninfected 
parents.  Indeed,  it  would  appear  that  if  a man  marries  when  in  robust 
or  good  health  a year  after  all  evidence  of  the  disease  has  vanished,  he 
may  be  the  father  of  a healthy  child ; but  if  his  general  condition 
fails  and  he  becomes  cachectic  the  poison  seems  to  have  the  power  of 
reasserting  its  influence  and  manifesting  its  presence  by  some  feeble  or 
even  diseased  condition  of  the  subsequent  offspring. 

When  the  mother  is  affected  with  the  disease  the  same  risks  are  run. 

Every  parent  who  has  had  syphilis  runs  the  risk  of  giving  birth  to 
feeble  or  iliseased  offspring ; these  risks  are  diminished  by  the  general 
vigour  of  the  parents,  and  increased  by  diminished  power.  No 
man  should  marry  so  long  as  the  slightest  taint  of  the  disease  mani- 
fests its  presence,  but  if  iu  good  health,  and  free  from  all  evidence  of 
its  presence  for  a year,  marriage  may  be  contracted.^  To  ask  for  a 
longer  delay  when  such  a step  is  contemplated  is  unfair  and  unneces- 
sary ; a risk  must  be  run,  and  the  lapse  of  a longer  period  will  not 
lessen  it. 
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j Inoculation  and  Syphilisation. 

% Eicord  was  the  first  surgeon  who  employed  inoculation  for  diagnostic 
purposes  in  venereal  affections ; and  through  his  experiments  he  was 
led  to  the  conclusion,  that  “ a chancre  at  the  period  of  progress  is  the 
only  source  of  the  syphilitic  virus.”  As  a test  of  the  simple  suppu- 
rating sore  it  may  now  be  employed,  for  a second  sore  can  readily  be 
obtained  by  inoculating  a patient  from  the  pus  of  bis  own  primary  one. 
Indeed,  this  process  of  auto -inoculation  may  be  continued  for  a long 
series,  but  only  with  any  effect  from  the  suppurating  sore.  In  the 
syphilitic  sore  no  inoculation  will  take,  and  in  the  inoculation  of 
common  pus  no  reaction  occurs,  or  next  to  none,  a simple  pustule 
. probably  alone  appearing. 

From  these  clinical  facts  it  would  appear  that  common  pus,  the  pus 
I from  a suppurating  non-syphilitic  sore,  and  that  from  a syphilitic  one, 
are  very  distinct,  including  under  the  term  syphilitic  any  sore  that  is 
' followed  by  syphilis. 

By  inoculation,  therefore,  a surgeon  may  fairly  determine  the  fact  as 
! to  the  nature  of  a chancre,  and,  under  some  circumstances,  the  evidence 
I obtained  by  the  practice  may  be  valuable. 

Syphilisation  originated  in  1844  through  some  experiments  of  M.  Auzias 
5 Turenne  upon  animals  to  inoculate  them  with  syphilis;  and  in  these  be 
I found,  that,  after  a number  of  inoculations,  they  became  proof  against 
the  syphilitic  virus.  It  was  followed  up  by  M.  Sperino,  of  Turin,  and 
extensively  employed  by  Professors  Boeck,  Faye,  and  Bidenkap,  at 
Christiania,  several  hundred  cases  having  been  treated  upon  the  prin- 
ciple, the  object  being  “ to  cure  syphilis.” 

5 The  theory  as  expressed  by  Boeck,  “that  the  syphilitic  virus,  by 
t continued  inoculation,  annihilates  itself,”  was  practically  carried  out  by 
I inoculating  a patient  the  subject  of  syphilis  with  fresh  matter  from 
\ any  active  venereal  sore  of  any  kind  till  the  inoculations  failed  to  take. 
) The  inoculations  were  repeated  every  three  or  four  days,  first  on  the 
1 body,  then  on  the  extremities.  When  inoculation  is  no  longer  possible, 
t “the  treatment  is  finished,  and  the  patient  has  recovered  his  health.” 

1 Boeck  never  practised  syphilisation  until  the  constitutional  symptoms 
<}  appeared,  for,  says  he,  “ I cannot  double  a malady  already  present,  so 
I am  quite  certain  not  to  do  barm  to  the  patient.”  Syphilisation  is 
i not  used  with  equal  success  against  all  cases  of  syphilis.  “ In  those 
' that  have  not  been  treated  with  mercury,  the  progress  of  syphilisation 
' will  be  regular ; the  syphilitic  phenomena  will  vanish  away,  immunity 
will  take  place  eventually,  and  recovery  be  attained  with  certainty. 
In  those  who  have  taken  mercury,  syphilisation  is  not  so  certainly 
■ useful ; it  ought  to  be  tried ; it  does  often  cure  syphilis  entirely,  and 
1 at  least  does  good.” 

I These  are  Boeck’s  conclusions ; but  I need  hardly  add,  they  are 
not  those  of  British  surgeons.  The  practice  has  been  mentioned  and 
' briefly  described,  but  not  to  be  recommended.  It  has  no  single  advan- 
tage, and  is  certainly  loathsome.  We  are  decidedly  of  opinion,  write 
' Lane  and  Gascoyen,  in  an  able  article  on  the  subject,  “ that  syphUisa- 
1 tion  is  not  a treatment  which  can  be  recommended  for  adoption.  We 

I consider  that,  even  if  it  could  be  admitted  to  possess  all  the  advantages 

II  claimed  for  it  by  its  advocates,  its  superiority  over  other  modes  of 
treatment,  or  in  many  instances  over  no  treatment  at  all,  would  not 

I sufficiently  compensate  for  its  tediousness,  its  painfulness,  and  the  life- 
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long  marking  whicli  it  entails  upon  the  patient.”  (‘Med.  Chir.  Trans.,’ 
vol.  1.) 

Vaccino-syphilis. 

That  syphilis  may  be  transferred  by  means  of  vaccination  is  a fact 
which  must  be  honestly  recognised,  although  where  it  has  occurred  it 
seems  more  than  probable  that  something  more  than  the  uumixed 
lymph  of  the  genuine  vaccine  vesicle  had  been  employed,  such  as  the 
blood  of  the  vaccinifer ; for  no  one  can  now  w^ell  dispute  the  possi- 
bility of  inoculating  syphilis  when  the  blood  of  a syphilitic  vaccinifer 
is  transferred  with  the  vaccine  matter  to  a non-syphilitic  subject. 
Whether  it  be  possible  to  transfer  syphilis  through  unmixed  vaccine 
lymph  is  still  an  open  question.  In  this  country,  such  a misfortune  as 
a syphilitic  inoculation  through  vaccination  has  been  happily  rare, 
and  only  in  recent  days  has  the  attention  of  the  great  body  of  the 
profession  been  directed  to  the  subject.  In  Mi’.  Hutchinson’s  paper, 
and  in  the  report  of  the  Med.-Chir.  Society  for  1871,  there  will  be  found 
sufficient  material  to  prove  the  truth  of  what  has  been  written ; and  in 
Dr.  Seaton’s  ‘ Handbook  on  Vaccination,’  and  in  Dr.  Ballard’s  work,  all 
that  is  known  on  the  subject  may  be  ascertained. 

To  guard  against  the  possibility  of  repeating  these  errors,  the  vac- 
cinator should  be  careful  to  transfer  only  the  unmixed  vaccine  matter ; 
he  should  select  also,  when  possible,  a healthy  vaccinifer,  who  is  the 
second  child  of  a woman  whose  firstborn  is  healthy,  and  in  whom  there 
is  no  history  of  miscarriages.  When  any  suspicion  of  syphilis  exists  in 
either  parent,  the  child  of  such  parents  should  be  set  aside  and  not  used 
as  a vaccinifer,  however  healthy  and  perfect  the  vaccine  vesicle  may 
be.  The  cleanest  instrument  should  be  used,  and  the  same  should 
never  be  employed  for  a second  operation  until  washed.  It  would  be 
also  well,  for  the  purpose  of  keeping  up  a good  supply  of  vaccine,  occa- 
sionally to  vaccinate  direct  from  the  heifer. 

With  these  precautions  vaccination  may  be  regarded  as  a perfectly 
safe  operation.  Without  them  the  risks  of  syphilitic  inoculation, 
although  slight,  exist.  They  tell,  however,  but  little  against  the 
enormous  advantages  of  vaccination. 

Lee,  ‘ Holmes’s  System,’  ed.  2,  vol.  ii. — Marston,  ‘ Med.-Chir.  Trans.,’  vol.  xlv-vi. — 
La}te  and  Gascoyen,  ‘Med.-Chir.  Trans.,’  vol.  1. — Bumstead,  ‘Edit,  of  Cullerier,’  Phila- 
delphia, 1868. — Porter,  ‘ Dublin  Quart.,’  1857. — Lancereaux,  ‘On  Syphilis,’  New  Syd. 
goc. — Wallace,  ‘ On  Venereal.’ — Carmichael,  ‘On  Venereal.’— Hw^e/finiOM,  ‘Syphihtic 
Diseases  of  Eye  and  Teeth. — ‘ Report  of  Committee  on  Venereal  Diseases,’  1868.— 
Tvrenne,  Acad6mie  des  Sciences,  1850. — Boeck,  ‘Edin.  Med.  Journ.,’  1858. — ‘Dublin 
Journal,’  1857. 


CHAPTER  III. 

TUMOURS. 

In  the  pre-pathological  period,  before  the  minute  anatomy  of  healthy 
and  diseased  tissues  was  understood,  and  the  microscope  had  ren- 
dered intelligible  subjects  that  still  rested  in  darkness,  ttimours  had, 
from  necessity,  been  studied  simply  in  their  clinical  aspects,  and 
surgeons,  in  their  attempts  to  classify  them,  were  guided  solely  by  the 
most  obvious  characteristics  of  the  growths,  and  by  their  real  or  fancied 
resemblance  to  the  natural  tissues  of  the  body.  As  time  advanced, 
more  ambitious  attempts  at  classification  were  made,  and  the  most 
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important  work  was  that  of  Alernethy,  who  at  the  beginning  of  this  Aberaethy’s 
century  published  his  ‘ Attempt  to  form  a Classification  of  Tumours 
according  to  their  Anatomical  Structures.'  In  that  able  production  he 
asserted  “ that  the  structure  of  a tumour  is  sometimes  like  that  of  the 
part  near  which  it  grows;  and  sometimes  unlike;  that  in  many  cases 
the  nature  of  the  tumour  depends  on  its  own  action  and  organisation, 
and  merely  receives  nourishment  from  the  surrounding  parts.” 

He  thus  gave  expression  to  pathological  truths  of  the  greatest 
importance,  and  that  still  remain  incontrovertible.  The  next  real 
advance  was  due  to  Bichat,  who  recognised  the  essential  difference  Bichat’s 
between  tumours  and  the  parasitic  nature  of  the  cysticercus  and  echi-  views, 
nococcus,  although  by  his  followers  this  parasitic  notion  was  carried 
out  far  too  fully,  for  they  looked  upon  cancer  as  the  product  of  a 
parasitic  growth  of  entozoa.  It  was  left,  however,  to  Lohstein  of 
Strasbourg,  to  embody  Bichat’s  idea,  and  to  give  it  full  expression, 
which  he  did  by  naming  those  tumours  homaeoplastic  which  were 
similar  in  structure  to  the  natural  constituents  of  the  body ; and  those 
heteroplastic  which  were  composed  of  products  which  differ  from  the 
normal  tissues.  Since  that  time  countless  workers  have  been  examining 
tumours  and  attempting  to  classify  them — one  of  the  most  prominent 
being  Lehert,  and  to  him  must  fairly  he  attributed  the  credit  of  as-  Lebert’s 
signing  specific  elements  to  specific  tumours,  each  tumour  having,  in  views, 
his  opinion,  a definite  structure ; cancer  was  to  he  know’n  by  the  caudate 
fusiform  cells  that  even  now  are  looked  upon  by  some  as  typical  of 
the  disease.  This  notion  of  specific  elements  was  very  feasible, 
for  it  simplified  knowledge  and  induced  men  to  think  they  had  a ready 
means  of  deciding  upon  the  nature  of  any  new  growth;  and,  had  it  not 
been  for  Virchow  it  is  probable  the  theory  would  have  long  held  its 
ground.  In  this  learned  pathologist,  however,  it  found  au  opponent  of 
consummate  power,  and  as  his  reasons  for  disbelieving  it  are  the  ground- 
work of  his  great  book  on  ‘ Cellular  Pathology  and  Tumours,’  it  is 
well  to  have  them  in  his  own  words  : 

“ In  Germany  the  doctrine  of  specific  elements  has  from  the  first  Virchow’s 
made  few  proselytes,  and  now  it  is  entirely  abandoned.  Prom  the  views, 
commencement  of  my  career  I have  been  compelled  to  combat  this 
error,  and  I believe  that  at  the  present  moment  we  are  in  a position  to 
demonstrate  in  every  direction,  that  there  do  not  exist  in  tumours 
true  specific  elements  which  have  no  analogy  with  the  normal  tissues. 

It  is  enough  for  that  to  remember  that  the  tumour,  however  parasitic 
it  may  appear  to  be,  is  always  a part  of  the  body  from  whch  it  springs, 
and  that  it  is  not  developed  in  an  isolated  manner  at  the  expense  of 
some  juice,  at  some  one  place  in  the  body,  by  the  inherent  force  of  this 
productive  juice.  To  admit  such  a mode  of  development,  de  novo,  was 
possible  at  a time  when  it  was  also  believed  that  entozoa  were  spon- 
taneously developed  in  the  body  at  the  expense  of  a liquid  or  an 
excretion,  by  equivocal  generation,  when  no  idea  had  been  as  yet  formed 
' as  to  how  a cysticercus  arrived  in  the  abdomen,  and  there  was  able  to 
. develop  itself  and  grow.  There  was  no  other  opinion  which  medical 
I men  could  then  form  save  that  entozoa  sprung  from  animal  sub- 
I stances,  either  from  the  tissues  themselves  or  from  the  intestinal 
rnucus  (saburra).  In  the  present  day,  when  it  is  known  that  entozoa 
always  penetrates  into  the  body  from  without,  by  a way,  often  it  is 
, true,  extraordinary,  yet  always  natural,  this  analogy  can  no  longer  be 
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invoked.  This  is  still  more  evident  since  we  have  come  to  know  that 
in  a free  exudation  there  is  no  new  element  produced ; that,  further- 
more, the  elements  of  the  body  itself  have  a legitimate  origin  from 
father  and  rnother  (or,  to  speak  more  correctly,  from  father  or  from 
mother,  for  it  is  a case  of  parthenogenesis),  so  that  we  must  com- 
pletely abandon  the  idea  that  a tumour  can  develop  itself  in  the  body 
as  an  independent  being.  It  is  a part  of  the  body ; it  is  not  merely 
contiguous  to  it,  but  proceeds  from  it  and  is  subject  to  its  laws.  The 
laws  of  the  body  govern  also  the  tumour.  This  is  the  reason  why  it  is 
not  an  object  of  natural  history  that  one  can  regard  as  foreign  from 
the  elements  of  the  body ; it  is,  on  the  contrary,  to  be  looked  upon 
as  embraced  within  its  limits Hair  may  make  its  ap- 

pearance and  grow  at  a place  where  we  do  not  expect  to  meet  with 
hair.  But  no  one  will  fancy  or  believe  that  feathers  will  grow  in  the 
human  body.  As  a matter  of  fact  there  are  tumours  in  man  which 
contain  hair,  and  in  cutting  up  geese,  tumours  are  sometimes  found 
containing  feathers.  But  if  ever  a man  engendered  a tumour  with 
feathers,  or  a goose,  one  with  hair,  this  would  be  a production  sui  generis, 
because  the  thing  produced  would  deviate  from  the  type  inherent  to 
the  individual. 

“ The  type  which  in  general  governs  the  development  and  formation 
of  the  organism,  governs  equally  the  development  and  formation  of  its 
tumours. 

“ There  does  not  exist  a new,  different,  independent  type. 

“ What  is  established  by  logic  in  this  matter  results  also  from  the 
direct  observation  of  tumours  themselves.  This  is  why  I deny  that 
there  is  any  heterology  in  the  sense  in  which  it  has  been  maintained 
since  Bichat’s  time,  or  such  as  was  supposed  even  before  then,  that  is 
to  say,  that  a tumour  could  develop  itself  and  exist  in  the  body  in 
accordance  with  some  quite  new  plan,  some  new  law.  T go  further  : 
each  species  of  tumour,  whatever  it  may  be,  answers  in  its  important  ■ 
parts  to  the  elements  of  the  body,  the  type  of  which  is  known,  and  , 
the  capital  difference  amongst  divers  tumours  resides  in  this,  that : 
tissues  normal  in  themselves  appear  under  the  form  of  a tumour,  some-  ■ 
times  in  regions  where  this  tissue  normally  exists,  sometimes  in  places  = 
where  it  does  not  exist  in  the  normal  state  of  things.  In  the  first  case  ? 
I speak  of  it  as  homology,  in  the  second  as  heterology. 

“ Wherever  a normal  tissue  appears  at  a point  which  already  con-  • 
tains  some  similar  tissue,  then  as  a consequence  the  new  tissue  is* 
identical  with  the  old,  so  that  the  type  of  the  new  production  answers  f 
to  the  type  of  the  pre-existing  tissue ; in  this  case  the  new  tissue,  the 
tumour,  is  homologous ; when,  on  the  contrary,  the  new  type  does  not 
correspond  with  the  old  one,  when  it  deviates  from  the  pre-existing: 
type,  or  that  which  is  the  original  and  normal  one  of  the  region,  then: 
there  is  heterology.  But  this  latter  has  likewise  its  analogue  in  the 
body,  only  in  another  part  of  the  body  from  that  in  which  the  tumour - 
is  situated. 

“ We  cannot,  in  my  opinion,  distinguish  tumours  according  to  the 
tissues,  in  such  a fashion  that  tumours  containing  certain  tissues  are  tc ' 
be  regarded  as  homoeoplastic,  whilst  those  containing  certain  othere  are.' 
to  be  set  down  as  heteroplastic  j quite  the  contrary,  the  same  kind  oj 
tumour  may  be,  under  certain  circumstances,  homologous,  and  under 
other  circumstances  heterologous.  The  same  sort  of  tumour  may  ati 
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one  time  appear  at  a point  where  it  is  merely  the  expression  ^ of  an 
I excessive  development  of  the  tissue  normally  existing  at  this  point,  at 
another  time  at  a place  where  this  tissue  is  not  in  existence,  and  where 
its  development  is  abnormal  and  strictly  pathological.  Let  us  take  an 
example:  a tumour  may  be  formed  of  cartilage.  The  cartilaginous 
tumour  is  homologous,  not  because  it  is  formed  of  cartilage  hut  only 
if  it  springs  from  cartilage,  if  in  this  place  there  is  cartilage  already. 

Thus,  a costal  cartilage  may  be  the  point  of  origin  of  an  enormous 
cartilaginous  tumour : this  is  homology.  But  it  is  also  possible  for  a 
cartilaginous  tumour  to  he  developed  in  the  testis,  which  contains  no 
cartilage,  where  this  tissue  should  not  he  met  with ; here  the  same 
product  constitutes  an  heterology.” 

Homology  and  heterology  have,  therefore,  very  difPerent  meanings  as  On  the  terms 
used  by  Virchow  and  other  writers.  In  Virchow’s  language  a tumour  homologyand 
is  homologous  when  it  corresponds  in  structure  with  the  tissue  in  which  hsterology. 
it  grows ; and  heterologous  when  it  deviates  from  that  structure.  A 
tumour  that  is  homologous  in  one  position  may  be  heterologous  in 
another.  On  the  other  hand,  in  the  French  and  other  schools  a tumour 
is  homologous  when  built  up  of  elements  naturally  existing  in  some  tissue 
of  the  body ; heterologous  when  composed  of  elements  that  deviate  from 
the  natural  structures,  these  definitions  having  nothing  whatever  to  do 
with  the  position  of  the  tumour.  In  Virchow’s  language  the  terms 
are  relative ; in  that  of  other  pathologists  they  have  a definite  clinical 
meaning  of  no  slight  importance,  for  homology  means  innocence  and 
heterology  malignancy  in  a tumour.  Virchow,  however,  admits  that  Virchow’s 
his  heterologous  tumours  are  suspicious,  although  everg  heterologous 
tumour  is  not  of  a malignant  nature.  “ There  are  a great  many 
such  tumours  borne  without  any  ill  consequences,  and  w'hose  pro- 
perties are  quite  similar  to  those  of  which  the  nature  is  benign. 

Malignancy  follows  a certain  scale  among  heterologous  tumours,  from 
species  to  species;  and  we  are  able  to  show  how  it  is  manifested  more 
and  moi’e  strongly — for  the  most  part  following  two  directions.  In 
the  first  place,  heterology  is  distinguished  according  to  the  degree 
which  it  attains.  The  tissues  of  connective  substance  have  a much 
nearer  relationship  existing  among  themselves  than  they  have  with 
epithelial  tissues  or  with  the  specific  animal  tissues.  When,  therefore, 
a cartilaginous  or  bony  tumour  is  developed  in  connective  tissue,  or 
even  a mucous  tumour  in  adipose  tissue,  that  is  not  nearly  so  hetero- 
logous as  w’hen  an  epidermoid  tumour  is  formed  in  connective  tissue, 
or  a tumour  of  cylindrical  epithelium  in  a lymphatic  gland.  A car- 
tilaginous tumour  which  is  developed  in  connective  tissue,  or  in  the 
tissue  of  hone,  is  indeed  heterologous,  hut  it  is  not  so  to  the  same 
degree  as  an  epithelial  tumour  or  a muscular  tumour  would  he  in  the 
same  place.  But  a still  more  important  circumstance  is  this,  that 
tumours  engender  certain  liquid  substances  wdiich  w’e  speak  of  under 
the  name  of  juice.  This  is  the  humour  or  juice  of  the  tumour  of 
which  much  has  been  said.” 

“ This  parenchymatous  juice  is  sometimes  related  to  the  cells,  some- 
times to  the  intercellular  substance ; and  accordingly  it  appears  under 
the  form  of  fluid  either  intracellular  or  intercellular,  contained  in 
the  cells  or  interposed  among  them  in  a liquid  state  like  serosity. 

Whoever  a tumour  contains  much  juice,  it  gives  evidence  of  more 
troublesome  properties,  and  it  possesses  to  a high  degree  the  property 
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of  infection.  A dry  tumour  of  the  epidermoid  kind  is  by  far  less 
dangerous  than  a moist  one ; a soft  cancer  is  much  more  to  be  dreaded 
than  a hard  one. 

“ The  more  a tumour  is  poor  in  vessels  the  less  it  will  extend  its 
infecting  action  beyond  the  neighbouring  parts ; but  the  more  it  is 
rich  in  blood-vessels  and  lymphatics,  the  more  it  is  traversed  by  the 
blood  and  lymph  j the  more  the  parenchymatous  juices  are  in  contact 
with  the  blood  so  much  the  more  is  the  infection  likely  to  become  general. 

“ I give  thus  an  interpretation  of  facts,  but  it  is  in  accord  with 
observation.  The  degree  of  contagiousness  of  tumours  increases  in 
proportion  as  they  become  more  rich  in  vessels,  and  that  alongside  the 
vessels  they  contain  an  abundance  of  liquid  materials.  Every  soft 
succulent  tumour  is  suspicious,  and  that  just  in  proportion  as  it  con- 
tains many  vessels  and  cells.  The  more  the  juice  is  intercellular  and" 
in  contact  with  the  vascular  stroma  of  connective  tissue,  the  more  the 
malignant  properties  which  are  manifested  by  an  ever  new  excitation  I 
to  the  progressive  production  of  the  tumour.  J 

“ I ought,  indeed,  to  speak  more  at  length  as  to  the  nature  of  these  jl 
juices,  but  in  truth  I do  not  know  what  to  say  upon  the  subject.  The 
results  which  chemists  have  arrived  at  on  this  subject  have  no  kind  of 
value.  Here  the  field  is  open  to  inquiring  and  progressive  spirits;  and? 
I hope  that  hereafter  researches  will  be  undertaken  in  this  direction, 
and  that  they  may  be  crowned  with  success.” 

But  as  this  is  not  a work  on  pathology,  I cannot  allow  myself  to .. 
enter  further  into  these  speculations,  and  must  refer  the  reader  toy 
Virchow’s  masterly  work  on ‘Cellular  Pathology  and  on  Tumom’s’  forf 
a fuller  elucidation  of  the  subject. 

In  the  sequel  I shall  regard  tumours  in  their  clinical  aspect 
alone,  giving  their  anatomical  characters  only  so  far  as  they  illustral 
the  practical  aspects  of  the  subject.  All  speculative  pathologicailj 
doctrines  will  be  set  aside,  as  tending  to  confuse  rather  than  to 
elucidate  clinical  phenomena,  until  the  day  when  pathological 
science  shall  have  so  far  advanced  as  to  allow  of  an  auatomicai! 
classification  of  tumours  being  made  that  will  fully  dovetail  in  vutlii 
that  founded  on  clinical  observation.  The  microscopical  anatomy  ov 
tumours  has  been  furnished  by  the  pen  of  my  friend  and  coUeagUQ( 
Dr.  Moxon. 

I propose  to  lay  down  here  some  few  pathological  points  which  haw| 
an  important  clinical  bearing,  and  which  tend  to  illustrate  the  subject 
of  the  diagnosis  of  tumours. 

A tumour  may  he  defined  to  he  a neio  groioth,  cystic  or  solid,  infir 
trating,  separate  from,  or  continuous  with,  normal  tissues.  It  is  a 
addition  to,  not  an  increase  of,  natural  parts,  for  such  is  an  hypet 
trophy;  and  it  manifests  its  independent  existence  hy  its  dispositic 
to  grow  irrespective  of  the  part  in  zohich  it  is  placed.  All  tumour 
with  the  exception  of  the  hydatid,  are  made  up  of  one  or  mors  of  t'r 
natural  elementary  tissues  of  the  body,  in  a rudimental  or  morhi]^ 
state,  and  in  no  single  example  has  any  extraneous  or  new  eleme* 
ever  been  detected.  For  just  as  the  natural  body  is  built  up  of  ce!. 
and  fibres  in  one  or  other  of  their  different  forms,  so  tumours  a 
made  up  of  like  elements,  although  it  may  be  of  unequal  proportioi  i 
Tumours,  like  the  natural  tissues,  differ  therefore,  anatomical.] 
according  to  the  nature  of  the  elementary  structure  of  which  they  a.J 


TUMOURS. 


99 


composed ; and  this  again  appears  to  be  materially  determined  by  the 
part  of  the  body  in  which  they  are  developed. 

From  this,  therefore,  a second  leading  principle  may  he  fairly  de-  Deduction, 
duced,  viz.  that  all  tumours  partake  of  the  nature  of  the  part  in  which 
they  a/re  developed,  and  are  more  or  less  made  up  of  the  elements  which 
naturally  enter  into  its  formation. 

Hence  a tumour  developed  in  the  stroma  of  a fibrous  structure  will  Explanation 
I probably  be  fibrous;  if  connected  with  bone  more  or  less  osseous;  and  if 
: situated  in  a gland,  it  will  in  all  probability  partake  of  the  gland  structure. 

; But  new  growths  never  assume  the  complicated  structure  of  a fully 
developed  gland,  they  only  in  a degree  simulate  it.  Wilks  well  expresses  Wilks’s 
it  when  he  says  that  “the  great  difference  between  physiological  and  remarks, 
pathological  formations  appears  to  be  that  nearly  all  new  growths  are 
of  the  simplest  composition,  not  putting  on  the  form  of  the  complex 
organs  near  which  they  may  he  placed,  but  consisting  principally  of  cells 
and  fibres.”  The  cells  and  nuclei  of  a part,  instead  of  developing  into 
normal  tissues,  err  in  their  course,  multiplying  and  possibly  growing, 
and  “ whilst  conforming  generally  with  the  part  in  which  they  are  Paget’s 
placed  in  minute  structure  and  composition,  yet  they  more  and  more 
widely  deviate  from  it  in  shape  and  size.”  (Paget.) 

The  practical  bearing  of  these  pathological  principles  is  by  no  means  Practical 
unimportant;  because  to  the  surgeon  who  has  once  recognised  the  true  pa^o°o^cal^ 
position  of  a tumour,  there  is  a certain  amount  of  probability  as  to  its  principles, 
nature,  which  will  at  once  suggest  itself  to  his  mind.  If  the  tumour  is 
situated  in  the  skin  or  subcutaneous  tissue,  a strong  probability  exists 
that  it  will  be  composed  of  some  one  or  other  of  the  structures  of  the 
tissue ; thus  it  may  be  the  sebaceous  tumour,  which  is  rarely  found  in  any 
other  position,  or,  the  fatty,  for  these  two  materials  enter  largely  into 
cutaneous  structures ; or,  it  may  he  one  of  the  fibrous  or  fibro-cellular 
nature,  fibre-tissue  existing  abundantly  also  in  these  parts.  Should 
the  tumour  be  located  between  the  muscles  of  a part,  the  tumour  will 
probably  be  composed  of  connective-tissue  elements,  in  the  form  of  a 
sarcoma;  being  either  a myxomatous,  fibro- nucleated,  or  fibro-plastic 
tumour.  Should  hone,  again,  be  the  seat  of  the  disease,  some  one  of 
the  elements  of  bone  will,  to  a eertainty,  enter  into  its  formation ; the 
probability  of  its  being  an  enchondroma,  an  osseous  or  a myeloid 
tumour  naturally  presenting  itself  to  the  mind.  And,  lastly,  should  a 
tumour  be  present  in  a gland,  such  as  the  breast,  uterus,  or  prostate, 
the  probability  of  its  being  an  adenoid  or  glandular  tumour  cannot  be 
overlooked;  for  pathologists  now  all  recognise  the  fact  of  the  close 
resemblance  of  tumours  so  situated  to  the  natural  gland  structure. 

Even  in  carcinomatous  tumours,  if  modern  reeorders  are  to  be  relied 
upon,  the  same  principle  holds  good,  for  according  to  Waldeyer 
(‘Archives,’  Band  xli,  1868),  “ Carcinoma  is  essentially  an  epithelial 
growth,  and  only  occurs  primarily  where  true  epithelium  already 
exists.  Secondary  carcinomata  can  only  he  produced  by  the  direct 
propagation  of  the  epithelial  cells,  which  may  be  transported  from 
their  primary  seat  either  through  the  lymph  vessels,  or  as  embola 
are  carried  through  the  blood-vessels  to  a suitable  place  where  they 
'■  develop  like  the  germs  of  entozoa.” 

' Tumours  are  either  simple  or  cancerous,  innocent  or  malignant ; the  Division  of 
■ simple  or  innocent  approaching,  in  their  nature,  to  the  more  highly  organ-  tumours  into 
^ ised  natural  structures  of  the  body,  even  to  the  perfect  glandular ; and ° 
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the  malignant  or  cancerous  simulating  the  more  elementary  or  em- 
hryonic.  As  the  normal  tissues  were  formed  from  a simple  cell,  and 
in  their  higher  grades  are  hut  a development  of  that  cell  or  those  cells, 
so  the  cancerous  element  consists  in  a persistence  of  the  simple  cell  type 
or  that  of  the  undeveloped  embryonic  nucleus.  The  group  of  cases 
called  “recurrent”  must  he  placed  in  an  intermediate  position,  for 
while  in  their  earlier  stages  they  tend  to  huild  up  embryonic  tissue,  this 
subsequently  becomes  lost  in  cell  proliferation. 

In  proportion,  therefore,  to  amount  of  the  cell  element  in  a tumour 
its  cancerous  tendency  may  he  determined,  and  the  greater  the 
proportion  of  the  fibrous  or  well-developed  structure,  the  greater 
the  probability  of  its  nature  being  innocent  or  simple.  The  more  a 
tumour  simulates  the  natural  structure  of  a tissue  or  gland,  the  greater 
the  probability  of  its  being  innocent;  the  more  a tumour  simulates 
the  undeveloped  cell  structure,  the  greater  the  certainty  of  its  being 
cancerous;  malignancy  appearing  to  diminish  in  proportion  as  the  cells 
become  more  fully  developed.  As  moreover  it  is  in  the  nucleus  of  a cell 
that  the  active  principle  of  its  growth  is  to  be  sought,  so  it  is  clear  that 
the  more  the  tumour  is  composed  of  nuclei,  the  more  malignant  is  its 
nature  and  the  better  the  formation  of  the  cell-wall  the  less  malignant . 
is  the  growth. 

The  nearer  a new  growth  approaches,  both  in  its  elements  and  in . 
the  arrangements  of  its  elements  or  structure,  to  the  complex  organs  s 
of  the  body,  the  greater  are  the  prohabilites  of  its  being  innocent; 
new  growths  under  no  circumstances  equalling  the  perfection  of:  I 
a true  gland  tissue.  Cancer  being  a purely  cell  tumour,  growing  in-- 
definitely  where  the  least  resistance  is  met  with,  and  having  no  otherr  I 
than  cell  structure,  is,  according  to  Wilks,  “ an  objectless  cell  growth.”  'I 
Tumours  never  change  their  original  nature,  nor  pass  or  degene— 
never  change  into  others  of  a different  kind.  A simple  tumour  remains  so  to. 

® cancerous  tumour  is  cancerous  from  the  beginning.  Theil 
above  lines  are  not  intended,  however,  to  convey  the  impression  that: I 
a patient,  the  subject  of  a simple  tumour,  may  not  become  the  subject; 
of  a malignant  one,  or  vice  versa,  because  such  may  unquestionably)  I 
ensue ; and  after  the  removal  of  a simple  tumour  a malignant  one  maj  .'I 
secondarily  make  its  appearance.  But  no  simple  tumour  by  growttn 
or  degeneration  will  become  malignant,  as  no  malignant  tumour  wil 
become  innocent.  It  would,  however,  appear  that  in  recurring  inno 
cent  tumours  there  exists  an  increasing  tendency  in  such  growths  tci 
present  on  each  return  the  elementary  character  of  malignant  growth  J 
and  “ that  a tumour  which,  under  ordinary  circumstances,  is  loth  h I 
contaminate  the  system  may  do  so  under  the  favouring  influence  Oi 
a long  period  of  time,”  either  as  a recurring  tumour  or  as  a mor 
malignant  one. 

Simple  tumou/rs  separate  tissues  in  their  growth,  but  never  infiltrate, 
cancerous,  as  a rule,  infiltrate,  and  rarely  separate.  No  more  im  i| 
portant  practical  point  than  the  above  can  be  adduced  to  aid  th  . 
surgeon  in  his  diagnosis  of  a tumour.  A simple  or  innocent  tumou:  i 
however  long  it  may  be  in  growing,  or  large  a size  it  inaj 
attain,  will  never  do  more  than  separate  the  parts  between  an 
beneath  which  it  may  be  developed.  The  bones  may  be  absorbed  I ' 
its  pressure,  but  they  will  never  he  infiltrated ; and  the  skin  maj'  1 1 
so  stretched  and  attenuated  by  its  distension  as  to  ulcerate  or  burs->f 
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but  it  can  never  be  infiltrated  with  the  elements  of  the  tumour. 

This  fact  is  well  exemplified  by  a close-examination  of  the  margin  of 
! a cutaneous  opening,  the  result  of  over- distension;  for  it  will  appear 
as  if  cleanly  cut,  or  rather  punched  at  its  edges,  and  never  thickened 
or  diseased.  An  intra-cystic  growth  may  project  from  it  as  a fungus, 
and  put  on  many  of  the  appearances  of  a cancerous  tumour,  yet  the 
margin  of  the  opening  will  be  free,  and  not  infiltrated.  In  the  cystic 
tumours  of  the  breast  this  clinical  fact  is  easily  perceivable.  (Fig.  406.) 

Simple  tumours,  by  expanding  parts,  cause  the  cellular  tissue  Encapsuled 
around  to  become  condensed,  and  to  form  a capsule ; consequently,  tumours 
most  of  the  innocent  tumours  are  encapsuled  more  or  less  completely. 

With  the  majority  of  cancerous  tumours,  however,  a very  different ' 
condition  has  to  be  described,  for  a cancer  has  the  peculiar  property  of 
freely  infiltrating  all  the  tissues  upon  which  it  presses,  at  its  base, 
round  its  borders,  and  upon  its  cutaneous  aspect.  As  the  tumour 
approaches  the  surface,  the  integument  first  appears  to  be  drawm  down  to 
it,  and  afterwards  seems  as  though  glued  to  its  surface  (Figs.  399,  400). 

At  a later  stage,  the  skin  becomes  infiltrated  with  cancerous  elements,  cancer 
feeling  to  the  finger  firm,  fibrous,  or  tuberculated ; and  when  ulcera-  infiltrates 
tion  has  commenced,  the  edges  of  the  skin  are  palpably  indurated, 
thickened,  and  infiltrated  with  cancerous  products  (Fig.  405).  The 
contrast  between  these  difl’erent  conditions  of  integument  in  the  two 
classes  of  tumours  is  most  marked  and  very  important,  forming  a 
very  valuable  means  of  diagnosis  in  the  extreme  stage  of  simple  or 
malignant  tumours. 

Simple  or  innocent  tumours  affect  the  patient  solely  through  their  Diagnosis  of 
local  influence.  They  grow  by  their  own  inherent  properties,  irre-  ““4 

spective  of  the  growth  of  the  parts  in  tnhich  they  are  placed ; have 
little  disposition  to  soften  dotcn  or  ulcerate,  and  no  tendency  to 
multiplication  in  other  tissues,  or  to  involve  the  absorbents  with  which 
they  are  connected.  Cancerous  tumours  not  only  affect  the  patient 
through  their  local  influence,  but  have  a marvellous  tendency  to  multi- 
plication in  any  part  of  the  body.  Through  the  lymphatic  system  they 
involve  the  glands  of  the  part  with  which  they  are  connected,  while 
through  the  vascular  system  they  spread  to  other  parts.  They  are  prone, 
also,  to  degenerate  and  ulcerate. 

When  simple  tumours  are  multiple,  they  invariably  are  found  in  the  'Wlien  simple 
same  tissue.  When  cancerous  tumours  are  multiple,  they  are  mostly  tuniours  are 
found  in  different  tissues.  Thus,  amongst  the  innocent  growths,  ’“'dtiple. 
multiple  fatty  tumours  of  the  skin  are  not  uncommon  ; multiple  fibro- 
mata of  the  uterus  are  often  seen ; multiple  glandular  tumours  of  the 
breast  are  met  with  involving  one  or  both  organs ; and  there  are  records 
■|  of  multiple  fibroplastic  or  myxomatous  tumours.  It  is  not  seldom 
I that  multiple  euchondromatous  tumours  and  exostoses  are  seen ; but 
j in  all  these  instances  the  tumours  occupy  one  tissue. 

J In  the  cancerous  multiple  tumours  no  such  description  can  be  given.  When 
4 for  they  spread  in  ever  widening  circles  from  the  parent  tumour,  the  cancerous 
cancerous  elements  spreading  locally  in  connective  tissue  as  freely  as 

■ the  floating  blood-cells  move  through  the  walls  of  the  blood  passages, 

I as  a colloid  is  penetrated  by  a crystalloid,  wandering  about  in  what 
- are  called  solid  tissues.  They  follow  the  course  of  the  lymphatics  and 

■ affect  the  glands,  and  at  times  seem  to  follow^  the  course  of  the  venous 
circulation.  They  recur  by  continuity  of  tissue  as  from  constitutional 
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reproduction,  and  Mr.  Moore,  in  his  work  on  ‘ Rodent  Cancer,’  has 
referred  to  a case  of  Mr,  De  Morgan’s,  in  which,  from  a cancerous 
tumour  within  the  skull,  some  detached  fragments,  which  had  sunk 
in  the  fluid  of  the  arachnoid,  adhered  to  the  spinal  cord  and  grew. 
They  spare  no  tissue  or  organ,  but  invade  one  and  all,  without  order 
or  law,  in  their  destructive  objectless  growth. 

Eecurrent  or  All  tumours  cannot,  however,  be  divided  into  the  innocent  and 
tumours/*'  ^ malignant,  for  there  are  some  of  an  intermediate  kind  which|in  struc- 
ture approach  the  innocent,  but  in  habit  the  cancerous,  as  they  recur 
after  removal.  They  have  consequently  been  called  recurrent  tumours ; 
but,  as  the  habit  of  recurrence  is  not  the  only  point  in  which  they 
' approach  the  cancerous  tumours,  it  is  perhaps  better  to  term  them 
semi-malignant. 

I propose,  therefore  to  describe  tumours  under  three  headings : 

1.  Innocent; 

2.  Semi-malignant,  or  recurrent ; 

3.  Malignant. 


Cystic 
tumours, 
mode  of 
development. 


Serous  cysts: 
situation. 


Characters. 


I.  Innocent,  or  non-malignant  tumours. 

These  may  be  divided  into  the  “ Cystic  ” and  the  “ Solid,”  the  cystic 
under  certain  conditions  becoming  solid  by  the  development  of  intra- 
cystic  growths. 

Cysts  are  developed  in  many  ways  : 

1.  Some  are  possibly  new  growths  or  largely  developed  cells,  having 
an  independent  life  and  being  capable  of  secreting  their  own  contents,  or 
producing  solid  growths ; — auto-genous  cysts,  as  Sir  J.  Paget  calls  them. 

2.  Some  are  formed  in  an  accidental  way  by  the  simple  efiusion  of 
fluid  into  the  spaces  of  connective  or  other  tissues,  the  walls  of  these 
false  cysts  gradually  consolidating,  as  is  commonly  seen  in  bursae  and 
in  ordinary  tumours. 

3.  Others,  again,  are  produced  mechanically  by  the  dilatation  of  oc-‘ 
eluded  ducts  or  natural  gland-oriflces,  the  cyst  enlarging  by  the  secretion 
of  the  ducts  or  gland  contents.  Of  these  the  mucous  cysts  of  the  mouth' 
and  vagina,  the  sebaceous  cysts  of  the  skin,  and  the  milk  cysts  of  the 

breast,  are  the  best  ex- 
Tig.  16-  amples.  Virchow  calls 

these  cysts  by  reten- 
tion. 

In  many  cases,  how- 
ever, it  is  impossible  to 
ascertain  how  the  cysts 
are  formed. 

Serous  cysts  are  most 
commonly  found  con- 
nected with  one  of  the 
vascular  glands  of 
the  body,  as  the  kid- 
ney, ovary,  thyroid,  or 
breast,  but  they  are. 
not  rare  in  the  connec-  - 
tive  tissue,  and  are.’ 
found  even  in  bones. . 
Serous  cyst  of  the  neck.  (Birkcti’s  case.)  When  seen  in  the  ncck» 
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they  are  described  as  “hydroceles  of  thenecTc."  Some  of  these  are  con- 
genital, hut  the  majority  occur  later  in  life.  They  appear  as  single 
or  multilocular  cysts,  made  up  of  thin  membranous  walls,  lined  with 
pavement  epithelium.  Like  a serous  membrane  they  contain  a limpid, 

1 watery,  or  tenacious  highly  albuminous  fluid,  more  or  less  stained  with 
blood,  occasionally  holding  cholesterine  in  suspension.  These  cysts 
are  found  in  the  neck,  anywhere  between  the  lower  jaw  and  clavicle, 

I beneath  which  they  at  times  pass  (Fig.  16)  ; they  are  usually  deeply  Diagnosis. 

I seated,  and  occasionally  superflcial ; they  give  annoyance  only  from  their 
size,  and  are  painles.s;  when  inflamed,  they  may  suppur.ate.  They  are 
recognisable  by  their  globular  cystic  form,  soft  fluctuating  feel,  and 
i painless  increase. 

' These  cysts  are  not  to  be  confounded  with  those  of  the  thyroid  Not  to  be 
f gland,  which  are  far  more  common,  and  at  times  attain  a large  size, 
l-  growing  as  quietly  and  painlessly  as  do  the  cervical.  Usually,  cysts.  ^ 

« however,  they  have  thicker  walls,  are  more  tense,  and  are  commonly 
f multiple;  moreover,  they  move  up  and  down  with  the  gland  on  deglu- 
I tition.  Their  contents  are  more  viscid  and  frequently  mixed  with 
blood  in  variable  proportions ; indeed,  some  of  these  thyroid  cysts  are 
Mood  cysts,  which  when  tapped  would  go  on  bleeding  if  allowed,  even 
to  the  death  of  the  patient.  I have  recorded  such  a case  (‘  Guy’s 
Reports,’  1864).  It  is  probable,  as  Sir  J.  Paget  has  suggested,  that 
many  of  the  cervical  cysts  are  thyroid  in  their  origin,  springing  from 
some  outlying  portion  of  the  gland. 

Cysts  are  also  found  over  the  thyroid  cartilage,  but  these  mostly 
contain  grumous  blood,  and  rarely  grow  larger  than  half  a walnut.  In 
a case  under  my  own  observation,  a cyst  completely  covered  the  thyroid 
cartilage,  and  was  lost  on  either  side  in  the  deep  tissues  of  the  neck. 

It  existed  in  an  adult  man  as  a soft  fluctuating  swelling,  and  had  been 
gi'owiug  for  some  years  as  a painless  formation. 

Cysts  which  are  possibly  bursal,  are  likewise  found  in  connection 
with  the  hyoid  bone. 

Treatment. — Cervical  cysts  had  better  be  left  alone,  unless  from  Treatment  of 
their  size  they  require  surgical  treatment,  because  there  is  always  danger 
in  dealing  with  any  deeply  seated  cyst  in  this  region  from  the  liability 
of  subsequent  diffused  inflammation  of  the  cellular  tissues  of  the  neck. 

I lost  a patient,  some  years  ago,  from  this  cause,  after  simply  tapping 
the  cyst. 


When  surgical  treatment  is  called  for,  palliative  means  had  better  be  Palliatire. 
primarily  adopted.  This  treatment  consists  in  merely  drawing  off  the 
contents  of  the  cyst  by  means  of  a trocar  and  canula,  or  the  “ aspi- 
rator.” Should  the  fluid  re-collect  rapidly  the  operation  may  be 
repeated.  In  performing  this  operation  the  surgeon  must  guard 
against  puncturing  any  of  the  superficial  veins  or  deep  vessels,  and 
should  recall  their  position  before  puncturing. 

Should  these  measures  fail  even  after  several  repetitions,  the  Tapping, 
best  practice  is  to  introduce  into  the  cavity  of  the  cyst  a 
drainage  tube  made  of  perforated  india-rubber.  When  the  tapping 
has  induced  some  suppurative  action  the  opening  may  be  enlarged 
and  the  tube  inserted,  but  when  the  cyst  is  large  it  is  well  to 
pass  the  tube  completely  through  it.  This  may  readily  be  done 
by  means  of  a long  trocar  and  canula,  such  as  that  employed  for 
puncturing  the  bladder  per  rectum,  the  pilot  trocar  being  intro- 
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duced  into  the  cyst  after  it  has  heen  opened  at  a dependent  point,  and 
then  made  to  traverse  the  cyst,  possibly  beneath  the  sterno-mastoid 
muscle  to  the  opposite  side.  The  pilot  trocar  should  then  be  removed, 
the  drainage  tube  passed  through  the  canula,  and  the  canula  taken 
away,  the  two  ends  of  the  tubing  being  fastened  together  to  prevent  its 
slipping  out. 

I have  treated  many  cases  of  deep  cervical  cysts  in  this  manner 
with  success.  The  great  point  to  attend  to  is  the  free  escape 
of  all  pus  and  cyst  contents;  if  air  gets  in,  let  the  opening  be 
free  enough  for  it  to  pass  out.  Should  fcetor  appear,  the  cyst 
should  be  washed  out  daily  with  Iodine  lotion,  Coudy’s  fluid,  or 
some  other  disinfectant.  As  the  cyst  contracts  the  tube  may  be 
removed,  but  so  long  as  any  cavity  remains,  it  should  be  left.  The 
passage  of  a seton  through  the  cyst  is  another  method  which  may 
be  adopted,  and  this  is  probably  more  suitable  for  small  than  for  large 
cysts.  Injecting  the  cyst  with  iodine  is  a third  method  which  has 
proved  successful,  though  it  is  as  dangerous  as  any  other,  and  not  more 
successful.  Extirpation  of  any  large  cervical  cyst  is  a plan  of  treatment 
which  should  not  be  entertained,  it  is  fraught  with  danger  and 
difficulties. 

Thyroid  cysts  may  he  tapped  in  the  same  way  as  the  cervical, 
this  simple  operation  being  often  successful  for  a long  period,  and  at 
times  permanently  so.  When  more  active  treatment  is  called  for,  the 
injection  of  one  or  two  drachms  of  the  compound  tincture  of  iodine 
or  alcohol  may  be  employed,  according  to  the  size  of  the  cyst.  When 
a Mood  cyst  has  been  tapped,  the  flow  of  blood  will  usually  cease  on 
the  removal  of  the  canula ; and  the  tapping  may  cure  it.  In  the  cysts 
over  the  thyroid  cartilage  a puncture  may  be  made,  but  when  the  fluid 
re-collects  or  is  of  a grumous  kind  an  incision  into  the  cyst  in  the 
median  line  appears  the  best  practice.  I have  done  this  on  several 
occasions  with  success,  leaving  a very  slight  scar.  The  treatment  of 
cysts  and  tumours  of  the  thyroid  will,  however,  receive  attention  in 
another  chapter. 

The  student  should  remember  that  nsevi,  when  they  degenerate,  com- 
monly show  cysts  in  their  structure  (Fig.  141) ; these  are,  however, 
usually  clustered  together  in  a cutaneous  or  subcutaneous  group.  When 
they  appear  in  the  neck  they  might  be  mistaken  for  one  or  other 
of  the  cysts  already  alluded  to.  This  mistake  will  be  prevented  by 
remembering  the  fact  that  they  do  occur,  and  by  the  history  of  the  case. 

Mucous  cysts  are  found  wherever  mucous  glands  exist,  and  are 
caused  by  some  obstruction  to  the  escape  of  the  gland  contents. 
They  contain  highly  tenacious  mucus-like  liquid  albumen.  They  appear 
on  the  mucous  membrane  of  the  lips  as  labial  cysts,  and  are  small, 
tense,  globular^  painless  swellings.  They  are  found  within  the  cheeks, 
upon  the  gum,  particularly  of  the  upper  jaw  and  antrum,  and  very 
commonly  beneath  the  tongue,  as  sublingual  mricous  cysts.  Such 
cysts  have  been  usually  described  as  cases  of  “ ranula.”  They  are 
now  known  to  be  due  to  obstruction  of  the  ducts  of  Kivini’s  mu- 
cous glands  and  are  not  necessarily  connected  with  the  salivary  organs 
(Fig.  191).  Such  a cyst  may  develope  about  the  larynx,  and  cause 
obstruction,  and  such  has  been  found  in  the  oesophagus.  They  are 
common  also  in  the  labia  pudendi,  and  also  in  the  vagina.  As  labial 
and  vaginal  mucous  cysts  they  appear  as  tense,  globular  tumours 
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beneath  the  mucous  membrane  of  the  parts.  I have  seen  them  as  “Jg** 

large  as  an  orange.  These  cysts  generally  contain  thick,  ropy,  mucoid  ^ 
fluid  of  a colourless  or  slightly  yellow  tint.  Occasionally  the  fluid,  too, 
is  mixed  with  blood  in  di&rent  proportions.  I have  seen  them  contain 
black,  milky,  or  coffee-ground  fluid.  Sometimes  they  inflame  and  sup- 
purate, and  run  on  into  abscesses.  tv  f t f 

Tbkatment. — Small  labial  cysts  may  often  be  turned  out  as  a whole  g°g 

on  dividing  the  mucous  membrane  over  them,  but  the  sublingual  and 
larger  vaginal  cysts,  as  a rule,  cannot  be  thus  treated.  A free  open- 
ing into  them,  and  the  introduction  of  a good  plug  of  lint  soaked  in 
iodine  to  excite  suppuration,  may  at  times  suffice,  hut  not  always. 

In  the  so-called  ranula  it  may  be  tried  before  other  practice  is 
attempted.  In  the  sublingual,  labial,  and  vaginal  cysts,  I have  for  some 
years  been  in  the  habit  of  seizing  the  upper  surface  of  the  cyst  with  a 
pair  of  forceps  or  tenaculum,  and  cutting  it  off  with  scissors,  thus 
freely  exposing  the  deeper  wall.  In  the  sublingual  this  practice  is, 
as  a rule,  successful  without  further  treatment,  but  in  the  labial  and 
; vaginal  cysts  I have  in  addition  generally  destroyed  them  by  the  appli- 
i cation  of  some  caustic,  such  as  nitrate  of  silver,  to  the  exposed  surface, 
after  which  the  wound  will  granulate  healthily. 

When  these  cysts  can  be  excised  the  operation  may  be  performed, 
t They  must  be  destroyed  or  the  secretion  will  go  on. 

The  mucous  cysts  of  the  antrum  and  upper  jaw  will  be  described 
I amongst  the  tumours  of  the  jaw. 

I Cutaneous  sebaceous  cysts,  as  they  come  under  the  notice  of  the  Cataneons 
; surgeon,  appear  as  “ congenital  ” and  “ acquired  ” tumours.  They  are 
1 analogous  to  the  mucous  cysts,  the  glands  of  the  tissue  being  in  both  ' 
instances  at  fault.  Some  are  doubtless  caused,  as  first  described  by  Causes. 

Sir  A.  Cooper,  by  the  obstruction  to  the  orifice  of  the  sebaceous  glands 
( of  the  skin,  for  this  occluded  orifice  may  often  be  seen  as  a small 
I'  depressed  black  umbilicated  spot  upon  the  tumour ; the  contents  of  the 
1 cyst  may  often  be  squeezed  through  this  orifice,  or  into  it  a probe  may 
:]  be  passed.  In  a larger  proportion  of  cases,  on  making  an  attempt  to 
raise  the  skin  from  the  tumour,  a dimple  or  some  evidence  of  connection 
7 between  the  two  will  be  visible,  thereby  revealing  its  nature.  But  in 
j other  cases  no  such  obstructed  duct  or  even  cutaneous  depression  can  be 
Q observed ; and  although  the  tumour  may  be  developed  within  the 
(;  integument,  it  is  probably  a new  formation,  an  adenoid  or  glandular 
( skin  tumour. 

I'  The  congenital  sebaceous  tumours  differ  from  those  usually  met  with  Cougeuital 
1;  in  the  adxdt,  or  the  acquired  form,  in  that  they  are  more  deeply  placed 
I and  mostly  lying  beneath  the  fascia  of  the  part,  occasionally  beneath  the 
V muscles ; they  are  rarely  cutaneous.  They  are  more  common  about  the 
I orbit  and  brow  than  any  other  part,  the  external  angle  of  the  eye  being 
7.  their  favourite  seat.  They  appear  as  small,  hard,  semiglobular  masses 
deeply  placed  and  are  often  indeed,  upon  the  bone.  Cases,  too,  are  on 
li  record,  in  which,  by  their  presence,  they  have  produced  perforation  by 
!0  absorption  of  the  bone.  In  the  ear  this  result  is  not  rare.  These  cysts 
> are  thin- walled,  and  often  contain  liquid  secretion;  sometimes  of  a 
pearly  whiteness,  and  not  rarely  mixed  with  hair.  I turned  a complete 
' I ball  of  hair  out  of  such  a cyst  on  one  occasion,  though  usually  the  hairs 
are  fine  like  eyelashes,  and  are  mixed  with  the  sebaceous  matter.  The 
d contents  of  these  congenital  cysts  are  rarely  offensive. 

I 
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The  acquired 

sebaceous 

cyst. 


Wens. 


Construction 
of  horny 
capsule. 


The  acquired  sebaceous  cysts  may  be  found  on  any  part  of  the  body 
that  is  covered  with  skin.  They  are  more  common  on  the  head  and 
face  than  elsewhere,  two  thirds  of  all  cases  occurring  in  these 
regions : when  on  the  scalp  they  are  known  as  “ wens  ” (Fig.  17). 
They  are  always  surrounded  by  a cyst- wall,  composed  of  fibrous  tissue 
more  or  less  depse,  and  which  can  always  be  seen  after  these  tumours 


Fig.  17. 


Sebaceous  tumours  iu  scalp,  and  horn. 


have  been  enucleated  from  their  beds.  In  “ wens,”  however,  there 
is  a marked  peculiarity  which  demands  some  notice.  “ The  chief  pecu- 
liarity consists  in  a thick  dense  horny  capsule,  which  is  closely  in 
contact  with  the  fibrous  envelope  of  the  original  gland.  This  horny 
capsule  was  formerly  regarded  as  the  cyst-wall  altered  by  pressure, 
until  Mr.  Prescott  Hewett  demonstrated  its  true  relations  and  anato- 
mical structure  in  his  lecture  at  the  College  of  Surgeons.  It  is  now 
clearly  proved  that  when  one  of  these  sebaceous  tumours  is  squeezed 
out  after  the  division  of  the  skin,  the  fibrous  cyst  remains  behind. 
This  cyst  can  be  afterwards  excised,  and  its  structure  is  identical  with 
that  of  all  the  others.  But  the  construction  of  the  horny  capsule  re- 
quires explanation.  If  carefully  examined,  it  is  found  to  consist  of 
epithelium,  layer  upon  layer,  mixed  up  with  sebaceous  matter.  Some- 
times a solid  mass  of  epithelium  is  formed,  in  other  instances  a cavity 
exists  in  the  centre,  filled  with  soft  sebaceous  secretion.  This  capsule 
then  seems  to  be  a production  of  the  epithelium  of  the  sebaceous  gland, 
which,  being  subjected  to  the  pressure  of  the  unyielding  textures  in 
which  the  tumour  is  developed,  becomes  converted  by  slow  degrees  into 
a tissue  closely  resembling  horn  or  fibro-cartilage  ” (Birkett,  ‘ Guy’s 
Rep.,’  1859). 

These  sebaceous  tumours  are  more  frequent  in  women  than  m men, 
and  are,  beyond  doubt,  hereditary.  Sir  J.  Paget  says  " they  are  certainly 
more  commonly  hereditary  thim  are  any  forms  of  cancer.” 
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Fungating  and  follicular  tumours. 

In  neglected  examples  of  sebaceous  cyst  the  contents  of  the  tumour 
may  soften  down,  and,  causing  suppuration,  may  escape  externally  by 
nlceration.  From  the  inner  surface  of  the  evacuated  cyst  a new 
growth  may  spring  up,  which,  when  forming  an  irregular,  fungating, 
bleeding  surface  may  at  times  put  on  an  appearance  which  has 
been  mistaken  for  cancer.  On  examining  the  edges  of  the  wound, 
however,  this  mistake  can  scarcely  be  long  entertained,  as  it  will 
be  at  once  observed  that  the  edges  of  the  wound  are  healthy,  and 
not  infiltrated  with  new  matter,  as  would  be  the  case  in  a cancer 
(Fig.  18).  This  fungating  growth  is  really  composed  of  exuberant 
granulations  from  the  cyst 

itself,  Abernethy  recognised  Fig.  18. 

this  when  he  said,  “ I have 
also  seen  after  the  bursting 
of  an  encysted  tnmour  the 
surrounding  parts  indurate 
and  throw  out  a fungus, 
forming  a disease  appearing 
like  a cancer  and  which  could 
not  be  cured.”  And  “ it  is 
no  uncommon  circumstance 
to  meet  with  wens  that  have 
burst  spontaneously  and  have 
thrown  out  a fungus,  which, 
like  a fungous  body,  pre- 
vents the  surrounding  in- 
tegument from  healing.” 

The  best  account  of  the  affection  is  by  Mr.  Cock  (‘  Guy’s  Rep.,’  1852.) 
Treatment. — The  only  correct  treatment  of  these  cysts,  whether 
whole,  broken,  or  fungating,  consists  in  their  removal.  In  removing 
wens”  or  acquired  cysts,  however,  it  is  not  necessary  to  be  too  carefnl 
in  dissecting  them  out  entire,  the  most  effective  method  being  to  slit  open 
the  tumour  with  a bistoury  and  then  turning  it  ont  with  the  forceps  or 
handle  of  the  knife ; the  cyst-wall  itself  left  is  closely  connected  with 
the  skin,  but  no  hann  follows.  In  the  removal  of  sebaceous  cysts  from 
other  parts  of  the  body  the  capsule  of  the  cyst  should  be  taken  away, 
while  in  the  fungating  tumour  the  whole  ought  to  be  excised.  In  the 
(treatment  of  the  congenital  tumour  it  is  always  better  to  try  and  dissect 
out  the  cyst  entirely  ; but  nothing  is  more  unsatisfactory  than  operating 
in  such  cases,  for  the  cyst  is  always  deep,  its  capsule  thin  and  adherent, 
and  any  attempt  to  dissect  it  out,  as  a whole,  is  too  often  foiled  by  the 
bursting  or  puncturing  of  the  capsule  and  the  escape  of  its  contents. 
When  this  occurs  the  surgeon  must  take  away  as  much  of  the  capsule 
as  he  can  and  then  close  the  wound,  a good  result  following,  as  a rule, 
though  at  times  a recurrence  of  the  growth  will  ensue. 

The  fear  of  erysipelas  after  these  operations  is  really  almost  ground- 
less. It  may  arise,  but  out  of  more  than  one  hundred  cases  consecutively 
observed,  I have  not  seen  one  example.  Pyaemia  may  follow  this  as  it 
does  any  other  minor  operation,  bnt  not  more  frequently.  When  patients 
are  cachectic,  such  an  operation  of  expediency  as  that  for  the  removal 
of  a “ wen  ” had  better  be  postponed,  for  under  low  conditions  of  health 
blood  poisoning  is  likely  to  follow.  Should,  however,  its  removal  be  urged, 
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this  may  he  done  by  the  injection  into  the  cyst  of  some  caustic,  such 
as  a few  drops  of  deliquescent  chloride  of  zinc,  of  carbolic  acid,  or  the 
external  application  of  nitric  acid,  or  potassa  fusa,  to  produce  a slough 
through  the  skin,  when  the  contents  of  the  cyst  may  he  turned  or 
drawn  out. 

The  dermoid  cysts  of  the  ovary  are  only  of  pathological  interest,  as 
are  the  dentigerous  cysts  of  these  parts.  The  dentigerous  cyst  of  the 
jaw  will  be  treated  of  in  the  chapter  on  diseases  of  the  jaws. 

Fatty  tumours,  otherwise  called  lipomata  or  steatomata,  are  very 
common.  They  are  found  wherever  fat  exists  naturally  in  the  body ; 
and,  as  this  material  is  more  especially  deposited  in  the  integument,  it 
is  in  and  beneath  this  that  fatty  tumours  are  most  frequently  met 
with.  They  occur  at  all  periods  of  life,  from  infancy  to  old  age,  and 
are  even  congenital.  They  attack  the  male  sex  as  welt  as  the  female 
but  they  are  three  times  as  common  in  the  latter.  They  are  generally 
single,  hut  occasionally  multiple.  I have  seen  a case  in  which  the  whole 
integument  was  studded  with  them,  and  under  these  circumstances 
they  are  usually  small.  It  is  impossible  to  assign  any  valid  cause 
for  their  development,  hereditary  and  accidental  causes  having  a 
doubtful  influence.  They  are  troublesome  only  from  their  position 
and  the  deformity  they  occasion  (Fig.  19),  and  are  at  times  the  seat 
of  pain,  though  such  a symptom  must  be  looked  upon  as  an  accident 
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due  to  their  position. 

These  tumours  are,  as  a rule,  “eucapsuledj 
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although  in  rare  cases 
they  are  “ continuous’ 
or  “ diffused.”  This 
latter  variety  differs 
only  from  the  former 
in  that  they  are  made 
up  of  smaller  lobules 
of  fat,  and  are  more 
dense,  while  they  are 
more  common  about 
the  nape  of  the  neck 
and  face  than  the  en- 
capsuled variety;  the 
large  double  chin  be- 
ing an  example  of  the 
continuous  lipoma,  and 
congenital  lipomata 
are  generally  of  this 
nature.  The  encysted 
lipomata  are  most  com- 
mon on  the  shoulder, 
thigh,  and  trunk  ; 
some  are  deep-seated, 
as  between  the  muscles  of  the  limbs,  or  within  the  abdomen,  or  scrotum. 
Fatty  tumours  at  times  shift  their  position,  that  is,  they  drop  down- 
wards ; several  such  cases  have  passed  under  my  notice,  in  which  the 
tumour  has  travelled  some  distance.  Such  an  occurrence  is  peculiar  to 
this  form  of  tumour,  and  sufBces  to  fix  its  nature. 

The  diagnosis  is  not  usually  difficult.  If  the  tumour  be  deep  a 
doubt  maybe  felt,  but,  practically,  the  question  is  not  of  great  moment. 


fatty  tumour  of  37  years’  growth  on  arm  of  woman,  tet.  69. 
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for  It  only  refers  to  the  nature  of  a simple  growth,  and  not  to  its 
I treatment.  If  subcutaneous,  these  tumours  are  lobulated  and  encysted, 

) that  is,  are  defined  by  a distinct  boundary,  their  cyst-wall  being 
I formed  by  the  condensed  fibro-cellular  tissue  in  which  they  are 
I developed.  To  the  hand  of  the  examiner  the  tumour  will  feel 
< more  or  less  firm,  and  made  up  of  lobes ; when  frozen  by  the  appli- 
I cation  of  ice  it  becomes  harder.  To  the  eye  the  tumour  will,  on 
j raising  it  from  its  base  and  distending  the  skin,  appear  dimpled, 

1 and  in  parts  the  skin  will  be  quite  drawn  inwards  towards  the  new 
( growth. 

i Teeatment. — When  no  necessity  exists  for  their  removal  they  Treatment, 

j should  be  left  alone.  When  large  and  unsightly,  cumbersome  or 
I growing,  they  should  be  removed  by  excision.  A single  incision 
I through  the  centre  of  the  growth  is  the  best  and  most  expeditious 
I method  for  turning  the  cyst  out  of  its  bed,  which  can  be  done  readily 
by  the  finger.  In  dealing  with  the  pendulous  growths  the  whole 
I should  be  cut  off,  leaving  enough  skin  to  cover  the  wound.  After  the 
I operation  the  edges  of  the  wound  should  be  brought  together  by 
i strapping  and  steady  pressure  should  be  applied ; rapid  union  usually 
J follows.  Fatty  tumours,  when  removed,  very  rarely  return.  Curling  Barely 
has,  recorded  a case,  however,  in  which  a recurrence  took  place,  but  recurrent, 
so  much  connective  tissue  was  present  in  that  example  as  almost  to 
remove  it  from  the  class  of  lipoma  (‘  Path.  Trans.,’  vol.  xviii,  1867). 

I have  also  removed  from  the  buttock  of  a lady  a lipoma  of  two 
years’  growth,  the  size  of  a fist,  having  removed  from  the  same  part  a 
like  tumour  twelve  years  previously. 

The  “ continuous  ” fatty  tumour  should  never  be  removed  unless  WHicn  not  to 
under  very  urgent  circumstances.  The  operation  is  comparatively  be  removed, 
formidable,  so  much  dissection  being  required.  In  children,  however, 
these  tumours  may  be  dealt  with. 

Fibrocellular  and  myxomatous  tumours.  Fibroccllulnr 

The  term  '^fibrocellular"  was  originally  given  by  Sir  J.  Paget  in  his  tumours, 
classical  lectures  on  tumours  to  a group  of  new  growths  or  outgrowths 
made  up  of  tissue  more  or  less  resembling  the  normal  fibrocellular  or 
connective  tissue  of  the  body,  and  the  term  " myxoma”  has  been  applied  Myxomatous 
by  Virchow  to  the  softer,  looser,  and  more  succulent  or  mucous  variety  tumours, 
of  this  group.  Billroth  calls  this  “ myxosarcoma  j ” Muller  collonem'a 
or  colloid  sarcoma.  The  typical  fibrocellular  tumour  is  firm,  with  xype  of  the 
a homogeneous  surface  on  section,  and  bands  of  delicate  filamentous  fibrocellular. 
white  fibre  tissue  intersecting  its  substance.  Microscopically  these 
bands  are  composed  of  fasciculi  of  delicate  fibres  of  connective  tissue 
■which  freely  interlace ; ■wliile  elongated  corpuscles  and  nuclei,  varying 
in  abundance  in  different  specimens,  are  found  within  the  fibrous 
meshes.  The  tumour  is  more  or  less  oedematous,  serous  fluid  on  section 
draining  away.  In  the  typical  myxoma  the  tumour  is  less  firm  but  Type  of 
more  elastic  than  the  former  j its  nature  is  far  less  homogeneous,  and  uiyxoma. 
presents  less  well-marked  interlacing  fasciculi  of  connective  tissue, 
and  from  the  meshes  of  this  tissue  will  flow  a variable  stream  of  clear, 
translucent  viscid  mucus.  The  fibres  of  the  connective  tissue  are 
visible  under  the  microscope,  but  in  smaller  bundles  and  more  drawn 
out.  Abundance  of  cells,  also  rounded,  elongated,  branching,  and  even 
anastomosing,  together  with  nuclei,  ■null  be  found  to  fill  the  cavities 
formed  by  the  confused  network  of  delicate  fibres  of  which  the  tumour 
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is  composed.  The  structure  of  the  tumour,  says  Sir  J.  Paget,  closely  re- 
sembles the  embryonic  connective  tissue,  or  the  Whartonian  jelly  of 
the  umbilical  cord.  Between  these  two  extremes  many  intermediate 
varieties  are  found  in  practice,  the  cell  or  the  fibrous  elements  predomi- 
nating in  different  proportions  with  the  viscid  mucous  secretion.  In 
the  myxomata,  fat  often  forms  an  important  element  in  its  structure ; 
glandular  elements  may  also  be  found,  their  presence  being  determined 
by  the  position  of  the  growth  and  the  propinquity  of  a gland.  Bone  or 
cartilaginous  elements  are  at  times  mixed  with  t&  others.  The 
fibrocellular  tumours  are  mostly  outgrowths,  the  different  forms  of 
softer  polypi  and  cutaneous  pendulous  tumours  being  of  this  nature. 
The  polypi  of  the  nose  are  the  best  specimens  of  the  looser  kind  of 
fibrocellular  growths,  as  in  consistence  they  vary  from  a watery 
pellucid  pendulous  outgrowth  to  a firm,  more  compact,  and  fibrous 
tissue.  They  are,  however,  always  covered  with  mucous  membrane 
with  its  ciliated  epithelium.  The  softer  tumours  of  the  antrum  are 
also  of  the  same  nature,  as  are  the  mucous  polypi  of  the  uterus, 
bladder,  and  rectum.  In  the  rectum  the  fibrocellular  tissue  is  inti- 
mately mixed  with  the  glandular  elements  of  the  part.  Amongst  the 
fibrocellular  outgrowths  of  the  integument  those  of  the  male  and 
female  genital  organs  are  the  commonest.  The  tropical  elephantiasis 
scroti  is  of  this  class.  The  pedunculated  outgrowths  of  the  skin  are 
also  of  the  same  kind. 

Fibrocellular  groioths,  as  deep-seated  tumours,  are  very  rare.  They 
do  occur,  however,  in  the  connective  tissue  of  the  body,  the  inter- 
muscular spaces  of  the  thigh  and  arm  being  the  commonest  seat.  They 
are  always  surrounded  by  a capsule,  and,  when  not  confined  by  unyield- 
ing parts,  are  more  or  less  ovoid ; at  times  they  are  lobed.  They  possess 
a smooth  outline  as  well  as  an  elastic  feel;  some  of  the  softer  kinds, 
indeed,  give  the  idea  of  fluid.  They  are  tumours  of  adult  life,  being 
rarely  met  with  in  children.  They  increase  in  size  with  variable  rapidity, 
the  amount  of  fluid  they  contain  materially  affecting  this  feature.  The 
pendulous  fibrocellular  outgrowths,  mucous  or  cutaneous,  at  times  swell 
out  and  at  others  contract,  while  those  of  the  skin  appear  shrivelled  and 
loosely  encapsuled.  Those  of  the  genital  organs  may  attain  a very 
large  size,  some  which  are  on  record  having  weighed  as  much  as  forty 
pounds.  At  times  these  tumours  inflame,  slough,  or  ulcerate  in  an 
indolent  but  in  no  way  a typical  manner. 

Myxomata  are  mostly  soft,  succulent  tumours,  made  up  of  loose 
connective  tissue,  with  more  or  less  of  their  own  special  tenacious 
gelatinous  secretion.  They  are  not  rare  about  the  angle  of  the 
jaw,  nose,  breast,  and  abdomen.  They  are  met  with  also  in  the 
extremities  and  in  the  eye,  as  well  as  in  the  delicate  connective 
tissue  of  the  nervous  system,  particularly  of  the  brain  and  also 
of  the  nerves.  When  attacking  the  brain  and  nerves  such 
growths  are  commonly  found  in  the  young;  Virchow  has  named  them 
gliomata  (Fig.  30),  the  cells  being  of  a small  round  or  pointed 
form,  embedded  in  granules  and  held  together  by  delicate  fibres.  In 
some'  cases  the  fibre  element  approaches  the  &mer  kind  of  fibro- 
cellular tumours.  . , , 

Treatment. Excision  is  the  only  practice  that  can  be  followed ; 

although  this'  operation  need  not  be  performed  when  the  tumour 
is  small  and  not  progressing,  especially  when  it  occurs  in  aged 
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people.  Good  success  usually  attends  the  practice.  In  the  firmer 
fibrocellular  varieties,  and  in  the  firm  myxomata,  a return  of  the 
tumour  is  not  to  be  expected,  but  in  the  softer  myxomata,  where 
cell  elements  predominate,  the  risks  of  a return  are  great. 

Fibrous  tumours — Sarcoma. 

This  term  is  applicable  to  the  denser  form  of  tumours  or  outgrowths 
made  up  of  fibre  tissue  or  closely-packed  connective  tissue  elements 
(Fig.  29).  When  mixed  with  the  non-striped  muscular  fibre,  the  growth 
is  known  as  “Jihro-muscular”  or  as  a “ myoma  ” (Virchow’s  term).  Varieties. 
When  associated  with  cysts,  it  is  called  “jihro-cystic”  and  when  with 
calcareous  matter  “fibro-calcareousJ’  These  varieties  are  found  chiefly  in 
the  uterus.  Fibrous  outgrowths  or  'polypi  are  commonly  met  with  in 
the  uterus,  pharynx,  and  occasionally  in  the  rectum . They  have  been 
found-  in  the  intestine  and  other  parts.  Fibrous  tumours  are  found 
likewise  in  the  uterus  and 
prostate,  and  occasionally  in 
connection  with  the  hones, 
periosteum,  nerves,  and  skin. 

In  those  about  the  hones  the 
elements  of  hone  or  carti- 
lage are  usually  found. 

The  fibrous  outgrowths  have 
no  capsule,  hut  are  contin- 
uous with  the  tissue  from 
which  they  spring,  and  are 
made  up  of  fibre  tissue  more 
or  less  closely  packed  and 
arranged  in  bundles  or  in 
concentric  circles;  they  are 
but  feebly  vascular.  Those 
of  the  uterus  are  the  most 
typical.  (Fig.  20.) 

Fibrous  tumours  are  al- 
ways encapsnled,  and  have 
a tendency  to  assume  an 
ovoid  or  globular  form  when 
not  confined,  but  when  com- 
pressed or  bound  down  by 
surrounding  parts,  they  take 
an  irregular  lobular  shape. 

In  structure  they  are  very 
similar  to  the  outgro-wths. 

Fibrous  tumours  are  firm, 
and  occasionally  most  un- 
yielding. They  are  slow  in 
their  increase,  and  give  pain 

only  from  their  position.  When  hound  down  by  a dense  fascia  or  situated 
near  a nerve  they  cause  much  distress.  They  only  interfere  with  life 'or 
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comfort  mechanically.  They  are  usually  single,  except  in  the  uterus 
and  when  in  connection  with  the  nerves.  As  they  come  under  the 
notice  of  the  surgeon,  those  conirected  with  the  periosteum  or  bones, 
^lled  periosteal  sarcoma,  are  the  most  common,  and  of  all  bones  the 
jaws  are  the  most  frequently  aflected  by  them.  They  are  chiefly  peii- 
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osteal  and  appear  as  outgrowths  {vide  Chapter  on  Tumours  of  Bone). 
They  are  found  in  the  pharynx,  on  the  lobule  of  the  ear,  and  on 
the  nerves  as  “ neuromata.” 

The  subcutaneous  fibrous  tumour  is  n hard  movable  tumour  beneath 
the  skin.  It  is  usually  small,  but  when  of  a less  dense  kind  and  more 
nearly  approaching  the  fibro-cellular  tumour,  it  may  attain  a large 
size.  Under  these  circumstances  the  skin  will  become  part  of  the 
tumour,  it  will  then  often  ulcerate  and  allow  the  growth  to  protrude 
through  the  opening  and  ulcerate  or  even  slough,  and  thus  these 
tumours  sometimes  bleed  freely.  At  times  fibrous  tumours  seem  to 
grow  from  the  deep  fascia. 

Excision  is  the  only  treatment  which  offers  any  prospect  of  success, 
and  when  these  fibrous  tumours  are  removed  a recurrence  is  rarely  met 
with.  The  fibro-muscular,  fibro-cystic,  and  fibro-calcareous  tumours 
are  mostly  uterine. 

Enchondromata,  or  cartilaginous  tumours,  are  most  commonly  met 
with  in  connection  with  bone ; next  in  frequency  they  are  found  in 
the  parotid  or  submaxillary  regions,  and  are  seen  in  the  testicles,  inter- 
muscular septa,  and  other  parts. 

They  appear,  as  a rule,  in  young  subjects,  in  people  under  middle 
age,  and  are  far  more  common,  according  to  my  own  notes,  in  the 
female  than  in  the  male.  They  are  usually  slow  in  growth,  the  majority 
having  existed  years  before  the  patient  seeks  advice.  The  instances  of 
tumours  of  rapid  growth  on  record  are  rare.  These  tumours,  wheu 
not  outgrowths,  are  always  encysted,  and  have  a smooth,  tense,  and 
elastic  feel.  In  some  examples  they  are  uniform  and  even,  in  others 
bossy  and  nodulated;  they  rarely  cause  pain,  and  produce  anxiety 
simply  from  their  position  and  size.  Those  in  the  parotid  or  sub- 
maxillary region  appear  to  grow  superficially,  and  to  be  movable; 
but  they  often  dip  down  deeply  into  the  tissues,  and  considerable  care 
is  required  in  their  removal ; as  often  as  not  they  are  very  adherent  to 
the  surrounding  parts.  These  simple  parotid  tumours  rarely  involve  the 
facial  nerve  or  cause  paralysis,  as  do  the  cancerous  tumours.  When 
the  cartilaginous  tumours  grow  within  bones  they  expand  them  into  a 
thin  shell. 

These  cartilaginous  tumours  are  usually  innocent,  and  consequently 
only  separate  the  parts  between  which  they  are  developed.  They  never 
involve  the  integument  by  infiltration,  but  only  stretch  it ; in  excep- 

tionalinstancesthey  ex- 
cite inflammation  and 
ulceration  in  the  skin, 
with  subsequent  per- 
foration ; they  do  not 
affect  the  system 
through  the  glands,  al- 
though it  must  be 
added  that  rare  ex- 
amples are  on  record 
in  which  cartilaginous 
tumours  have  returned 
and  affected  the  lymph- 
atic system  like  a can- 
cer. Sir  J.  Paget  has 
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recorded  such  an  instance  in  the  ‘ Med.-Chir.  Trans.,’  1855,  and  De 
1 Morgan  in  the  ‘ Path.  Trans.,’  vol.  xx. 

I The  section  of  a cartilaginous  tumour  is  fairly  characteristic  (Fig.  Appearance 
21).  It  cuts  crisply  and  presents  a smooth  surface ; it  may  appear  of  one 
I mass,  or  made  up  of  many  lobules.  In  some  cases  the  consistence  of 
the  tumour  is  close,  and  is  composed  of  translucent  or  bluish  masses 
of  foetal  cartilage,  as  is  best  seen  in  the  periosteal  forms.  In  others 
it  is  loose  and  granular,  as  in  those  expanding  the  bones.  In  many 
of  them  fibrous  or  glandular  tissue  is  intimately  mi.xed  with  the  struc- 
ture of  the  tumour,  the  parotid  tumour  affording  the  best  type  of  this 
kind.  In  the  cartilaginous  tumours  of  bone,  bone  elements  are  always 
present;  in  those  of  periosteum,  fibrous  elements;  and  where  glands  are 
involved,  glandular  structure.  When  cartilaginous  tumours  soften 
down  cysts  are  found,  usually  containing  a dirty  brown  serous  fluid,  or 
simply  filled  with  broken-down  tissue  and  pus,  or  with  a more  tenacious 
synovial  kind  of  fluid. 

Microscopically,  cartilaginous  tumours  present  diverse  forms,  simple  Under  the 
foetal  cartilage-cells,  embedded  in  some  cases  in  a hyaline  or  in  a granu-  microscope, 
lar  matrix,  in  others  in  a fibrous  or  glandular  stroma,  or  even  both  in 
different  parts  of  the  same  growth.  The  most  typical  form  is  that  in 
which  the  cartilage-cells  are  grouped  together  in  masses,  surrounded 
by  fibre  tissue.  From  this  type  great  de\uations  occur,  the  cells 
being,  more  or  less,  scattered  between  the  fibres.  In  some  instances 
the  nuclei  of  the  cells  are  free  and  numerous,  in  others  they  are  filled 
with  granules  or  oil-globules,  apparently  degenerating.  Occasionally, 
the  cartilage-cells  are  developing,  and  take  on  the  mature  form  of  bone- 
cells  (Fig.  28). 

Treatment. — The  removal  of  the  cartilaginous  growth  is  the  only  Treatment, 
efficient  treatment,  hut  the  practice  must  be  determined  by  the  posi- 
tion of  the  growth  and  all  the  other  points  with  which  the  tumour  is 
clinically  surrounded.  When  removed,  a return  rarely  takes  place. 

Cases,  however,  are  on  record  (the  Guy’s  Museum  containing  a few), 
in  which  a return  ensued  after  a second  or  third  excision,  hut  such 
instances  are  exceptional. 

The  cartilaginous  tumours  of  bone  will  be  considered  under  the  head 
of  Diseases  of  Bone. 

Osseous  tumours  naturally  come  to  he  dealt  with  after  the  carti-  Osseous 
laginous,  for  the  two  elements  are  usually  combined ; and,  as  in  the  tumours, 
enchoudromata,  traces  of  bone  may  be  found,  so  in  the  osseous  tumours 
traces  of  cartilage  may  exist. 

These  are  found  in  two  forms,  the  cancellous  bony  and  the  compact  Two  forms. 
bony  tumour,  better  known  under  the  name  of  ivory  exostosis.  The  Ivory, 
atter  growth  is  peculiar  to  the  bones  of  the  skull. 

Ihe  cancellous  is  almost  always  developed  through  cartilage,  and  CanceUous. 
made  up  of  tissue  precisely  similar  to  the  cancellous  tissue  of  bone.  In 
lome  cases  it  is  covered  with  a thin  casing  of  compact  bone,  like  the 
mrtilaginous  tumour  growing  within  a bone,  but  in  most  it  is  covered 
vith  a layer  of  cartilage,  by  the  ossification  of  which  it  grows.  A 
liagram  illustrating  these  points  will  be  found  in  the  chapter  dealing 
yith  exostosis,  and  the  clinical  aspect  of  the  subject  will  he  again  con- 
idered  in  the  chapter  on  Tumours  of  Bone. 

Myeloid  tumours  are,  as  primary  growths,  always  found  associated  Mveloid 
vith  bone,  either  growing  from  the  bone,  as  in  “ epulis,”  or  more  com-  tumour. 
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mouly  ill  the  hone,  and  when  in  this  position  usually  in  the  articular 
end.  The  term  was  given  to  the  class  by  Paget  on  account  of  the 
likeness  between  its  cells  and  those  of  foetal  marrow.  Lebert  called 
them  “ fibro-plastic,”  and  Virchow  “ giant-celled  sarcoma.” 

When  these  tumours  are  periosteal  they  have  the  clinical  features 
of  a fibrous  growth ; when  within  the  bone,  they  appear  as  chronic 
expansions  of  the  articular  extremity  or  shaft.  When  large  and  so 
expanded  as  to  have  burst  through  their  osseous  case,  they  appear  cystic 
and  semi-fiuctuating — even  to  the  extent  of  being  pulsatile.  They  are 
usually  slow  in  their  progress,  and  often  painless,  and  it  is  fair  to  suppose 
that  many  of  the  cases  of  cystic  expansion  of  the  articular  extremity  of 
a bone  are  due  to  myeloid  disease.  The  disease  is  one  of  youth  and  young 
adult  life ; and  the  growth  is  usually  single.  It  is  not  connected  with 
any  cachexia  or  glandular  enlargement,  as  happens  with  cancer,  and 
when  removed  it  rarely  returns.  Instances  of  recurrence,  however, 
have  occurred,  and  I have  seen  one.  Sir  J.  Paget  has  recorded  others. 

A myeloid  tumour  presents  in  section  a peculiar  appearance.  It  may 
be  solid  or  cystic  in  variable  degrees ; osseous  matter,  fibrous  matter, 
or  fluid  may  exist  in  different  proportions  ; yet  in  every  specimen  the 
cut  surface  will  present  blotches  of  a pomegranate  crimson  or  of  a 
darker  blood  colour,  these  tints  mingling  more  or  less  regpilarly  with 
those  of  the  other  tissues. 

Under  the  microscope  the  characteristic  polynucleated  cells  are  seen ; 
these  are  large,  round,  or  irregular  cells  containing  many,  even  ten  or 
more,  oval,  well-defined  nucleated  nuclei  floating  in  a clear  or  granular 
substance.  They  are  found  in  masses  or  distributed  throughout  the 
tumour  between  the  bundles  of  fibre  tissue.  They  are  diagnostie  of 
myeloid  disease.  With  these  cells  Leberc’s  caudate  or  spindle-shaped 
cells  are  also  found  (vide  Pig.  29). 

Glandular  or  adenoid  tumours  are  new  growths  simulating  more  or 
less  perfectly  the  gland  structure  in  the  neighbourhood  of  which  they 
grow,  and  are  not  hypertrophies  of  the  glands,  but  distinct  tumours.  In 
the  breast  the  usual  innocent  tumour  of  the  organ  is  of  this  nature,  and 
is  called  adenocele, hut  it  is  also  found  intheprostate,  uterus,  lips,  tonsil, 
thyroid  and  inte’gument.  They  are  not  rare  as  lymphatic  glandular 
tumours.  Pig.  31  represents  admirably  the  microscopical  features  of 
the  adenomata  as  a class,  and  fig.  22  the  appearance  of  such  a tumour 
in  section,  some  parts  being  solid  and  others  composed  of  pendulous 
intracystic  growths. 

They  are  generally  growths  of  young  life,  and  are  found  during  the 
active  period  of  a gland’s  existence.  They  are  always  encapsuled,  and 
can  usually  be  turned  out  of  their  bed  with  ease  on  dividing  the  capsule. 
They  generally  assume  a rounded  or  ovoid  shape,  and  are  distinctly 
movable  beneath  the  integument  which  is  not  involved.  “ On  section,” 
says  Paget,  “they  commonly  appear  lobed,  or  intersected  with  partitions 
of  connective  tissue,  and  are  pale,  greyish  or  yeUowish-white  ; in  some 
specimens  looking  translucent  and  glistening,  in  others  opaque ; in 
nearly  all  acinous  or  glandular.  To  the  touch,  some,  especially  the  white 
and  more  opaque,  are  firm,  tenacious,  and  elastic;  others,  especially  the 
yellow  and  more  glistening,  are  softish,  brittle,  slippery,  and  succulent, 
with  fluid-like  serum  or  synovia.  Not  rarely  cysts  are  embedded  in  the 
solid  growth,  and  these  are  filled  with  serous  or  other  fluids  like  those 
which  are  found  in  the  barren  cysts  of  the  mammary  gland  itself.  In  the 
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labial  aud  parotid  glandular  tumours  portions  of  cartilage  or  bone  may  May  contain 
be  mixed  with  the  glandular  structure ; and  sometimes — chiefly  in  the 
mamma — the  glandular  tumours  appear  as  if  formed  wholly  or  in 
part  of  clusters  of  small  sessile  or  pendulous  growths,  which  fill  cysts 


Fig.  23. 


Adenoma  of  the  breast,  illustrating  the  palhological  appearances  of 
adenoid  tumours. 


or  partitioned  spaces ; thus  they  indicate  their  relation  to  the  proli- 
ferous cysts,  and  suggest  that  they  originated  in  such  cysts.  The 
textures  around  the  tumour  are  usually  quite  healthy,  altered  only 
by  displacement.”  These  glandular  tumours  are  often  single,  but  Number, 
at  times  multiple.  Thus  in  the  breast  they  may  be  many,  and 
so  loosely  encapsuled  as  to  move  about  as  in  a bag;  in  the  lips 
they  are  commonly  numerous ; while  lymphatic  glandular  tumours 
are  almost  always  multiple.  They  grow  with  very  variable  rapidity,  at  Growth, 
times  more  slowly,  at  others  with  great  rapidity.  They  require  removal 
simply  from  the  inconvenience  caused  by  their  mechanical  pressure. 

To  remove  them  it  is  only  necessary  to  divide  their  capsule  aud  the  Treatment, 
soft  parts  covering  them  in  aud  to  enucleate  them.  This  need  not,  how- 
ever, be  done  under  all  circumstances,  for  these  glandular  tumours  not 
only  cease  to  grow  but  at  times  disappear ; thus  operative  interference 
should  only  be  entertained  when  the  growths  are  large  or  increasing, 
or  very  painful.  Medicine  does  not  appear  to  have  any  influence  in 
checking  their  grow'th. 

iThe  glandular  tumours  of  special  regions  will  receive  notice  in  the 
different  chapters  devoted  to  their  consideration. 

Vascular  and  erectile  tumours  are  considered  in  Chapter  X. 

Papillary  growths,  or  tumours,  require  a brief  notice.  They  are  found  Papillary 
I in  the  outside  or  inside  skin,  and  in  the  mucous  membrane,  whileinstances  fumours. 

B are  on  record  where  they  were  found  on  serous  membranes.  On  the 
li  skin  they  occur  as  warts,  cauliflower  or  sessile,  and  as  condylomata.  Warts,  &c. 
• Some  of  the  horny  skin  growths  are  of  this  nature.  They  occur  in  the 
'•  mucous  membranes  as  villous  growths,  and  I have  seen  them  on  the 
• hard  and  soft  palate, tongue,  rectum,  and  bladder.  The  two  latter  regions 
t are  indeed  common  seats  of  the  affection.  They  seem  to  be  a mere 

1 delicate  outgrowth  of  subcutaneous  or  submucous  tissue,  with  their 
natural  epithelial  covering,  at  times  involving  the  gland  structure  of 
the  part.  They  are  usually  innocent,  though  occasionally  cancerous 
elements  infiltrate  the  parts. 
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II.  Recurrent  or  semi-malignant  growths. 

It  will  have  been  observed  that  in  nearly  every  group  of  tumours 
which  has  been  described,  recurrence  after  removal  has  been 
alluded  to  as  a possible,  although  a rare,  event.  In  this  recur- 
rence, too,  the  new  growths  approach  in  character  to  the  malignant. 
In  some  cases,  doubtless,  the  second  tumour  has  been  simply  the 
external  manifestation  of  a small  one  which  existed  when  the  original 
tumour  was  removed,  or  the  increased  growth  of  a portion  of  diseased 
tissue  that  was  left — for  the  surgeon  is  often  unable  to  perceive  small 
tumours  in  excising  the  larger,  as  his  incision  leaves  them  unexposed. 
On  two  occasions,  when  removing  a mammary  glandular  tumour,  I 
have  exposed  a minute  grov/th  of  a similar  structure  by  the  incision 
made  through  a portion  of  the  healthy  mammary  gland  to  reach  the 
principal  growth.  In  both  these  cases  had  the  small  tumour  been  left 
a recurrence  would  have  been  recorded.  In  cases  of  recurrent  fatty 
tumour,  or  of  fibro-cellular  tumour,  it  is  highly  probable  that  a small 
portion  of  the  tissue  was  left.  On  one  occasion,  when  I was  enucleating 
a fibro-cellular  tumour  of  several  years’  growth  from  beneath  the  fascia 
covering  the  seapula,  I discovered  two  smaller  growths  which  might  have 
been  overlooked  and  would  certainly  have  grown.  Nevertheless,  it  is  a 
clinical  fact  that  tumours,  which  are  usually  looked  upon  as  innocent, 
oceasionally  recur ; and  the  more  the  cell  elements  predominate  in  a new 
growth,  the  greater  its  succulence,  and  the  looser  its  structure,  so 
much  the  more  prone  is  it  to  return.  Each  tumour,  also,  as  it  recurs 
generally  becomes  less  solid,  more  succulent,  and  more  rapid  in  its 
growth.  With  each  recurrence  the  cell  elements  increase  in  proportion, 
and  in  all  ways;  “later  formed  tumours  assume  more  of  the  character 
of  malignancy  than  the  earlier.”  All  these  recurrent  tumours,  named 
by  Paget  “ recurrent  fibroid,”  being  usually  composed  of  elon- 
gated, oat-shaped,  caudate,  nucleated  cells,  like  the  so-called  “ fibro- 
plastie”  cells,  which  are  found  in  granulation  and  embryonic  connective 
tissue.  Virchow  calls  them  “ sarcomata”  {vide  Fig.  29). 

It  must  be  observed  that  these  tumours,  as  a rule,  attack  the  young 
aud  healthy.  They  grow  from  a fascia  or  aponeurosis,  are  of  slow 
growth,  particularly  at  first,  and  destroy  life  only  after  many  years, 
and  from  local  causes.  They  return  either  in  the  spot  from  which 
they  originally  sprang,  or  from  its  immediate  neighbourhood.  They 
simply  affect  the  part  mechanically,  by  separating  and  surrounding  tis- 
sues, but  never  by  infiltrating  them.  The  skin  is  stretched  over  the 
tumour,  but  never  involved  in  it ; aud  if  destroyed  it  is  by  ulceration 
from  over-disteiision,  while  the  absorbent  glands  are  never  secondarily 
involved,  even  in  extreme  conditions.  Such  tumours  are  to  the  hand 
more  or  less  fibrous  and  lobulated,  their  fibrous  feel  being  much 
influenced  by  their  rapidity  of  growth.  When  cut  into,  they  present  a 
more  or  less  compact  surface,  a clear  serous  fluid  infiltrating  its  meshes ; 
while  even  the  finest  microscopical  section  will  be  found  tough  and 
tenacious,  and  incapable  of  being  pressed  into  a diffluent  mass.  Under 
the  microscope  they  present  an  excess  of  nucleated  cells  aud  nucleated 
fibres,  these,  again,  showing  their  tendency  towards  the  characters  of 
the  malignant  growth. 

The  treatment  of  recurrent  tumours  need  not  differ  from  that  of  the 
innocent,  for  as  long  as  the  disease  is  local,  there  is  a reasonable  hope 
that  it  will  at  last  cease  to  recur  after  removal.  “ Sir  J.  Paget  has  known 
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cases  in  which  recurrence  ceased  for  at  least  seven  years  after  a fourth 
and  a sixth  operation  ; and  after  each  operation  the  patient  may  expect 
to  enjoy  a period  of  comfort.  Dr.  Esmarch,  of  Kiel,  stated  to  Sir  J. 

Paget  that  he  had  seen  cases  of  recurrent  fibroid  tumour  cured,  and  not 
again  returning,  in  patients  who  took  large  doses  of  iodide  of  potassium 
for  several  weeks.  Generally,  however,  the  prognosis  of  recurrent  tu-  PrognoBis- 
moursmust  be  unfavorable  unless  Dr.  Esmarch’s  plan  often  proves  cura- 
tive. The  ordinary  course  is  that  the  tumours  constantly  recurring  grow 
more  rapidly,  leave  shorter  intervals  of  health,  protrude  sooner,  bleed 
and  discharge  ichor  more  freely,  and  affect  deeper  and  deeper  structures, 
till  excision  becomes  too  dangerous,  and  the  patient  dies  exhausted.” 

(‘  Holmes,’  vol.  i,  ed.  2.) 


HI.  Cancerous  tumours. 

What  is  a cancerous  tumour  ? Of  what  is  it  composed  ? aud  How  On  cancerous 
can  it  be  recognised  ? are  questions  which  the  student  is  constantly 
asking,  and  few  are  more  difficult  to  answer  with  accuracy  or  preci- 
sion. 

Pathologically,  a cancerous  tumour  is  not  composed  of  any  definite  Pathological 
or  characteristic  elements,  such  as  at  once  stamp  it  as  being  a cancer.  ®°a<lition. 

It  does  not  contain  any  distinct  cancer  cells  which  mark  its  nature, 
as  the  cells,  nuclei,  aud  fibres,  which  enter  into  the  formation  of  a 
cancer  may  all  he  traced  in  other  and  in  innocent  morbid  growths. 

“ But  neither  in  tumours  of  innocent  character,  nor  in  natural  tissue, 
do  these  elements  combine  in  such  variety  as  is  common  in  a single 
cancer”  (Moore).  It  does  not  appear,  however,  to  he  incorrect  to 
assert,  that  the  more  the  cell  elements  predominate  in  a growth,  aud 
the  more  they  approach  an  epithelial  type,  the  greater  is  the  proba- 
bility of  its  being  malignant,  and  therefore  cancerous ; for  the  soft 
cancers^  which  are  undoubtedly  the  most  virulent,  are  made  up  almost 
entirely  of  cells  aud  nuclei — only  enough  fibre  tissue  existing  to  bind 
and  hold  these  cells  together. 

It  has  been  already  shown  bow  the  so-called  innocent  tumour  ap-  Affinity  of 
roaches  the  malignant  in  some  of  its  features ; and  it  must  have  been  Hie  recurrent 
observed  that  these  which  form  the  intermediate  links  between  the  nuclMted 
innocent  and  malignant,  structurally  approach  the  latter,  in  having  tumours, 
more  of  the  cell  elements  in  their  composition.  The  fibro-nucleated 
and  recurrent  tumours  exist  as  proofs  of  this. 

But  these  points  touch  only  the  anatomy  and  not  the  symptoms 
of  those  growths;  they  do  not  assist  the  surgeon  to  ascertain  before  its 
removal  whether  the  tumour  be  a cancer  or  not. 

What,  then,  are  the  external  and  general  symptoms  by  which  this  Symptoms, 
point  can  be  determined  ? And  here  it  must  be  premised  that  in  making 
a diagnosis,  the  history  and  progress  of  the  disease  is  at  least  as  impor- 
tant as  the  physical  characters  of  the  tumour. 

If  a tumour  be  found  in  a part,  infiltrating  the  tissues  with  which  Infiltration 
it  is  in  contact,  there  can  be  little  if  any  doubt  as  to  its  being  a cancer,  evidence, 
for  no  innocent  growth  infiltrates  tissues — it  only  separates  them. 

This  question  of  infiltration  of  a part,  or  the  mere  separation  of  it,  is 
most  important,  and  is,  doubtless,  one  of  the  most  valuable  means  we 
possess  for  the  purpose  of  a correct  diagnosis  (Fig.  402). 

A cancerous  tumour,  however,  does  not  always  infiltrate  a part.  Cancer  may 

although  an  infiltrating  tumour  is  almost  always  a cancerous  one  • for 
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it  may  appear  as  a distinct  and  isolated  growth,  being  then,  in  surgical 
language,  described  as  tuberous  (Fig.  403).  What,  therefore,  are  the 
symptoms  by  which  a tuberous  cancer  may  be  known  ? And  first  of  all, 
has  the  tumour  itself  any  peculiarities  by  which  its  nature  may  be 
recognised  ? Unfortunately,  a negative  answer  must  be  given  to 
this  question,  for  although  it  may  not  be  unfair  to  suspect  the 
presence  of  a cancer  when  the  tumour  does  not  present  any  of  the 
special  appearances  or  symptoms  which  commonly  characterise  the 
innocent  growths,  it  can  only  be  a suspicion,  as  many  innocent  tumours 
are,  often  deficient  in  the  special  symptoms,  which,  when  present,  readily 
attest  their  true  nature. 

A subcutaneous  tumour,  unconneeted  with  the  integument,  with  an 
irregular  bossy  outline,  and  of  a firm,  fibrous  feel,  will,  in  all  proba- 
bility, be  of  a simple  nature,  for  these  are  not  the  characters  of  a malig- 
nant tumour ; but  another  with  a smooth  uniform  external  surface 
may  be  either  a simple  or  malignant  growth.  If,  however,  any  adhesion 
or  drawing  in  of  the  integument  to  the  surface  of  the  growth  can  he 
detected,  or  any  immobility  of  the  tumour  upon  the  parts  beneath,  the 
suspicion  of  its  being  a cancer  may  be  entertained  (Figs.  399, 400, 
and  401)  ; for  I have  already  alluded  to  the  tendency  which  the  malig- 
nant tumour  possesses  to  involve  the  tissues  in  its  neighbourhood, 
and  have  pronounced  that  this  tendency  does  not  belong  to  the  innocent 
growths. 

I proceed  further  to  direct  attention  to  another  symptom,  which, if 
present,  is  most  characteristic  of  cancer ; and  it  is  a secondary  glandu- 
lar, lymphatic  enlargement.  If  this  symptom  appears,  the  probabilities 
of  a tumour  being  cancerous  become  very  strong,  as  innocent  and  non- 
malignant  tumours  are  rarely,  if  ever,  attended  with  enlarged  lymphatic 
glands. 

A distinct  and  isolated  tumour,  therefore,  which  does  not  possess  any 
of  the  special  characters  of  a simple  growth ; which  is  attended  with 
some  evidence  of  secondary  affection  or  infiltration  of  the  parts ; and 
with  which  an  enlargement  of  the  lymphatic  glands  in  its  neighbour- 
hood exists,  may  safely  be  regarded  as  cancerous.  It  is,  however,  only 
in  the  early  stages  of  the  development  of  a tumour  that  a difficulty  in 
diagnosis  is  usually  felt,  because,  as  a rule,  in  the  long-standing  and 
well-developed  growth,  the  diagnosis  is  not  difficult. 

The  soft  and  so-called  medullary  cancer  is  the  form  which  is  usually 
met  with  during  young  life.  It  generally  makes  its  appearance  suddenly, 
and  often  after  the  receipt  of  some  blow  or  injury.  It  grows,  too,  very 
rapidly,  presenting  a surface  which,  as  a rule,  is  smooth  and  uniform, 
or  of  a semi-solid  and  fluctuating  feel,  and  with  large  full  veins  wander- 
ing across.  It  is  recognised  by  its  sudden  appearance,  rapid  growth,  and 
uniform  surface,  points  very  different  from  those  which  simple  tumours 
present,  innocent  growths  being  generally  slow  in  their  development, 
and  more  marked  in  their  outline.  The  cases  of  medullary  or  soft 
cancer  run  their  course  very  rapidly,  and  destroy  life  within  a very 
short  period  of  their  development. 

Hard  cancers  are  the  affections  of  middle  age  and  adult  life.  They 
grow  more  rapidly  than  the  innocent  growths,  often  not  requiring 
more  than  a few  months  to  establish  their  true  nature ; they  seldom 
put  on  the  external  appearances  of  a simple  tumour,  and  never  exist  long 
without  assuming  features  which  are  more  specially  characteristic  of 
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cancer,  the  implication  of  neighbouring  tissues  and  secondary  glandular 
enlargements  being  the  chief  features. 

A cancerous  tumour  has  therefore  these  characteristics : — 

1.  The  peculiar  power  of  infiltrating  every  tissue  as  it  encroaches  Summarj'. 
upon  it. 

2.  It  spreads  to  the  lymphatic  glands  of  the  neighbourhood  through 
the  absorbents. 

3.  It  affects  the  body  generally  through  the  vascular  system,  thus 
giving  rise  to  secondary  deposits,  that  is  to  say,  to  the  develop- 
ment of  similar  growths  in  the  viscera  or  remote  parts,  the  lungs  and 
liver  being  particularly  prone  to  its  attack. 

4.  It  is  liable  to  recur  after  removal. 

Caucerous  tumours  have  been  variously  described  by  authors ; the  Varieties  of 
hard,  as  scirrhous  or  fibrous ; the  soft,  as  medullary ; the  open,  bleeding,  . 

cancer,  as  “fungus  hmmatodes;  “the  black,  as  melanotic;  skin^^^  ^ 

\ and  allied  cancers,  as  epithelial ; and  bone  cancers,  as  osteoid. 

All  have,  however,  the  four  special  peculiarities  that  have  been 
, already  described  as  characterising  the  disease. 

In  these  pages  cancers  will  be  treated  of  as  scirrhous,  medullary, 

I melanotic,  epithelial,  and  osteoid. 

Scirrhous  cancer  is  the  most  common.  It  is  the  usual  form  found  in  Scirrhous 
I the  female  breast,  and  is  seen  in  the  testicle,  tonsil,  skin,  bone,  eye, 

I rectum,  or  any  tissue.  It  is  the  hard  or  fibrous  species  denominated 
i “ carcinoma  fibrosum.”  When  attacking  a tissue  either  by  infiltration  Mode  of 

I (the  most  usual  method)  or  deposition,  it  gradually  encroaches  upon  the 
i tissue;  and  when  this  is  soft  it  causes  its  contraction  as  in  the  breast, 
i The  disease  spreads  outward,  and  soon  takes  possession  of  neigbbour- 
( iiig  structures  by  infiltrating  them.  In  this  way  it  becomes  gradually 

i less  movable,  and  at  last  fixed.  No  structures  resist  its  influence ; fat.  No  structures 
3 skin,  muscles,  and  bones  becoming  filled  with  cancerous  elements  as  the  resist, 
il  disease  progresses.  It  is  said  “ to  increase  most  on  the  side  of  the 
t chief  arterial  supply,  and  in  that  towards  which  by  lymphatics  and 
( veins  its  constituent  fluids  most  easily  filter.”  (Moore.) 

Thus  the  lymphatic  glands  become  enlarged,  and  these  in  their  turn  Glnnds 
L may  press  upon  nerves,  causing  pain,  or  upon  veins,  producing  '“''olvcd. 

] oedema.  But  cancers  have  not  the  power  of  living  like  innocent 
;i  tumours,  but  are  apt  to  degenerate  and  die ; and  thus,  after  a time,  a 
u cancerous  tumour  may  soften  down  in  its  centre  and  burst,  or  die  as  a sloughing  of 
il  whole  and  slough  out,  or  its  surface  may  ulcerate.  But,  whatever  the  tumour. 

[(  happens,  the  disease  still  spreads  in  the  neighbouring  parts ; indeed,  Ulceration. 

J after  the  sloughing  of  a cancerous  tumour,  this  spreading  action  in  the 
J bed  from  which  it  has  been  enucleated  seems  to  be  more  rapid.  Thus, 
i the  death  of  one  part  of  a tumour  is  seen  with  the  rapid  increase  of 
>1  another  part,  and  in  this  manner  the  disease  goes  on  encroaching  upon  Termination. 
•I  and  infiltrating  and  destroying  all  tissues  in  their  turn,  causing  death 
} either  by  exhaustion,  hasmorrhage,  or  some  internal  complication. 

In  some  instances  of  cancer,  the  integument  over  or  about  the  When  skin  is 

II  tumour,  before  ulceration  occurs,  becomes  infiltrated  with  small  shot-like  infiltrateU. 
h tubercles ; such  a tubercle  in  its  early  stage  feels  to  the  finger  like  a 

a foreign  body  introduced  into  the  cutis ) and  as  this  grows  it  appears  as  a 
distinct  skin  tubercle.  No  clinical  symptom  is  more  characteristic  of 
ti  cancer  than  the  presence  of  these  skin  tubercles. 

In  other  instances  the  whole  integument  becomes  cedematous  and 
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brawny,  in  fact,  infiltrated  with  cancerous  elements,  this  state  be- 
tokening the  most  rapid  form  of  cancer.  This  brawny  condition 
of  integument  commonly  follows  venous  obstruction  from  glandular 
enlargement,  but  at  times  it  takes  place  before  any  such  complica- 
tion. In  rarer  cases  the  cancer  withers,  “atrophic  cancer,”  the 
disease  slowly  progressing  to  a point  and  then  disappearing  by  a 
gradual  process.  Thus,  cancerous  tubercles  will  appear  and  dis- 
appear ; cancerous  nodules  will  form  and  fall  off  by  tbe  contraction  of 
their  own  fibres.  In  this  way  cancer  may  become  cured,  or  so  stationary 
as  not  to  interfere  with  life.  I have  had  a case  under  observation  in 
which  the  disease  existed  for  twenty-three  years,  and  seemed  still 
local.  I have  recorded  another  in  which  the  disease  lasted  twelve 
years,  appearing  and  crumbling  away  at  times  during  that  period  almost 
to  a perfect  cure.  Cancers  display  a very  variable  degree  of  growing 
or  existing  power ; and  there  does  not  seem  to  be  any  condition  of 
the  patient  or  of  the  tumour  which  either  favours  or  disfavours  these 
properties. 

Some  have  an  apparent  vigour  of  increase  that  is  remarkable,  whilst 
others  show  no  such  tendency.  In  many  cases  a tumour  that  has 
been  quiescent  for  a long  period  will  suddenly  increase  actively. 

The  same  thing  may  be  said  as  regards  the  cancerous  ulcer.  In 
the  atrophic  form  this  may  be  merely  a superficial  loss  of  substance 
on  tbe  surface  of  the  tumour  which  may  be  covered  with  a scab  or 
pi’esent  a glazed  or  a very  slightly  discharging  surface.  In  other 
oases  the  ulcer  will  show  an  irregular  surface  with  an  elevated  everted 
edge  infiltrated  with  new  tissue  (Fig.  25). 

When  a cavity  exists,  formed  by  the  softening  down  of  the  centre  of 
the  tumour  or  the  enucleation  of  dead  tissue,  tbe  irregular  outline  of  the 
cavity,  the  foetid  semipurulent  sanious  discharge,  as  well  as  the  ragged 
and  infiltrated  edge  of  the  wound  are  characteristic  signs  of  its  can- 
cerous nature. 

In  such  cases  a cachexia  becomes  visible,  a pale,  bloodless,  haggard 
look  of  sorrow  and  suffering,  brought  on  by  pain,  sleeplessness,  and 
exhausting  discharges. 

Pain  in  the  development  of  a cancer  is  a very  variable  symptom.  In 
primary  growths  it  is  rarely  severe,  unless  some  nerve  trunk  be  pressed 
upon,  or  the  tumour  is  bound  down  by  a tense  fascia  or  is  developed 
within  a bone.  Under  all  these  circumstances  the  paiu  is  constant,  of 
an  “ aching  or  of  a so-called  rheumatic  kind.”  In  others,  it  is  usually 
compared  to  an  occasional  dart  of  pain  through  the  part. 

As  a sign  of  secondary  deposits  pain,  however,  is  a valuable  symptom ; 
neuralgic  pain  following  the  course  of  a nerve  being  enough  to  ex- 
cite fear  of  some  deep-seated  secondary  growth.  Than  this,  no  more 
valuable  or  reliable  clinical  symptom  exists 

The  section  of  a scirrhous  cancer  is  generally  attended  with  a grating 
sensation,  the  parts  cutting  crisply;  it  presents  a concave  surf  ace,  anA. 
yields  on  scraping  a milky  juice.  The  tumour  has  no  defined  margin, 
the  diseased  and  healthy  tissues,  as  it  were,  dipping  into  each  other. 
The  surface  of  the  cut  portion  may  be  vascular  or  bloodless,  and  has  a 
bluish-grey  or  streaked  yellow  aspect,  according  to  the  amount  of  cell 
or  fibre  elements  entering  into  its  formation,  or  to  its  progress  towards 
degeneration;  the  yellow  spots  being  indicative  of  degeneration.  Occa- 
sionally cysts  or  rather  cavities  containing  serum,  blood,  or  broken-down 
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tissues  are  found  in  the  tumour,  and,  at  others,  creamy  saponified 
masses  of  degenerated  tissues. 

The  microscopical  appearances  of  carcinomata  are  well  shown  in 
Fig.  32. 

Medullary  cancer,  like  the  scirrhous,  is  either  infiltrating  or  tuberous,  On  medullary 
1^  and  possesses,  in  a marked  degree,  all  the  cancerous  peculiarities.  It  is,  cancer. 

(I  doubtless,  only  a form  of  cancer  and  not  distinct  from  the  scirrhous 
varieties ; because  both  often  coexist,  and  the  growths  which  are  second- 
ary to  the  hardest  primary  cancer  are  generally  the  soft  variety.  Medul- 
lary cancer  is,  however,  the  special  form  that  appears  as  a congenital 
tumour,  and  which  attacks  children  and  young  adults,  and  may  be  called 
: “ the  cancer  of  young  life.”  These  growths  form  very  rapidly  and  run  Rapid 
their  course  far  more  quickly  than  the  harder  kind.  They  increase  so  growili. 
fast  that  they  push  away  the  tissues  with  which  they  are  surrounded 
more  like  the  innocent  tumours  which  separate  them ; their  capsules  situation. 

' prevent  that  general  infiltration  of  the  parts  which  is  observed  in  the 
infiltrating  form.  It  is  found,  although  rarely,  in  the  breast,  yet  more 
'■  frequently  in  the  intercellular  tissue,  and  about  the  periosteum  and 
I bones.  It  is  the  usual  form  attacking  the  eye,  uterus,  tonsil,  testis,  and 
ovary;  the  bones  and  cavities  of  the  head  and  face  appearing  peculiarly 
I liable  to  its  inroads. 

These  soft  cancers  usually  appear  as  deep-seated  swellings,  and  when  Characters. 

' not  bound  down  by  fascia  or  connected  with  bone  are  rarely  painful ; 
but  when  so  situated  a gnawing  pain  or  ache  is  a frequent  concomitant. 

As  they  progress  and  become  more  visible,  they  may  present  either  a E.\ternal 
nodular  lobulated  or  a smooth  and  uniform  aspect ; but  in  either  case  appearauce. 
the  integument  covering  in  the  growth  will  be  traversed  by  many  very 
! large  and  dilated  veins;  while  in  some  instances  the  growth  has  a 
I bluish  congested  aspect,  as  if  filled  with  venous  blood  (Fig.  401).  These 
tumours  ai’e  often  so  vascular  as  to  pulsate,  and  thus  simulate  an  aneu-  Vascularity. 

I rism.  Such  a symptom,  however,  is  mostly  observed  in  those  connected 
with  bone. 

To  the  touch  the  swelling  feels  soft  and  fluctuating,  often  giving  the  Soft 
idea  of  fluid,  and  should  the  surgeon,  to  satisfy  himself  upon  this  fluctuating 
point,  puncture  the  tumour  with  an  exploring  needle,  blood  will  freely 
escape  and  with  it  some  creamy  tissue,  which,  under  the  microscope, 
will  be  seen  to  be  made  up  of  cells  and  nuclei. 

When  these  soft  cancers  have  burst  through  their  fascial  envelopes  When 
they  grow  more  rapidly,  and  when  they  have  made  their  way  through  bursting 
the  skin  they,  as  it  were,  pulp  out,  and  project  much  as  a hernia  cerebri 
does  after  compound  fracture  of  the  skull.  The  soft  succulent 
granulations  and  blood-infiltrated  tissues  that  project  suggested  to 
Mr.  Hay,  of  Leeds,  the  term  “fungus  hsematodes.”  When  a soft  cancer  Fungus 
is  filled  with  blood  it  is  known  as  a “ haematoid  variety.”  hienTatodes. 

When  this  form  of  cancer  springs  from  fibrous  tissue,  or  perios-  When 
teum,  it  is  often  separated  into  sections  by  bands  of  fibres;  and,  when  it  originating  in 
originates  in  bone,  it  may  be  similarly  divided  by  thin  plates  or  out-  ®bre  tissue 
growths  of  ossific  matter ; these  plates  or  lamiuse  being  sometimes  dis-  ^ 
tinctly  separate,  at  others  so  closely  packed  together  as  to  form  some- 
thing like  a skeleton  tumour  (Fig.  23),  the  cancerous  elements  clothing 
the  bony  outgrowths  or  surrounding  and  covering  them  in.  For  dia- 
gnostic purposes  the  detection  of  these  bony  plates  is  of  great  value. 

Cancer  may,  however,  attack  bone  in  other  ways  (vide  Chapter  XXXII). 
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In  cancer  of  the  lymphatic  glands  these  tumours  develope  to  a large 
size.  In  the  neck,  axilla,  and  abdomen  they  appear  when  fully  formed 
as  fixed  semifluctuating  growths  with  the  ordinary  characteristics 
already  described ; and  at  first  may  be  as  movable  as  any  gland. 

When  they  appear  in  the 
23.  parotid  region  they  usually 

if  not  always  produce  para- 
lysis of  the  facial  nerve; 
a clinical  symptom  I think 
I may  say  never  found  in 
the  ordinary  innocent  paro- 
tid tumour;  so  that  when 
present,  this  symptom  is 
of  value.  As  a rule,  how- 
ever, this  soft  cancer  sur- 
rounds nerves  and  vessels 
without  materially  pressing 
upon  them;  large  vessels  and 
nerves  being  often  found 
passing  completely  through 
their  substance. 

The  section  of  a soft  differs 
from  that  of  a hard  cancer, 
as  the  “ infiltrating  ” differs 
from  the  “ tuberous  ” (com- 
pare Figs.  402  and  403 ) ; 
and  differs  also  very  mate- 
rially in  itself  at  different 
Cancer  of  bone.  (Prep.  Guy’s  Mus.)  times.  It  may  be  firm  or 

nearly  fluid ; white  and 
creamy,  or  red  and  blood-stained.  It  may  be  soft  from  inflammatory 
action  or  degenerating  from  natural  decay. 

Under  all  circumstances,  however,  it  will  be  divided  into  lobules; 
fibrous  septa  or  fibrous  envelopes  separating  these  lobules  from  one 
another,  as  the  fibrous  capsule  of  the  parent  growth  separated  it  from 
the  other  tissues. 

The  material  composing  these  cancers,  says  Paget,  “ is  a peculiar, 
soft,  close-textured  substance,  having  very  little  toughness,  easily 
crushed  and  spread  out  by  compression  with  the  fingers.  It  is  very 
often  truly  brainlike,  most  like  foetal  brain,  or  like  adult  brain  par- 
tially decomposed  and  crushed.  Many  specimens  are,  however,  much 
softer  than  brain,  and  many,  though  of  nearly  the  consistence  of  brain, 
are  unlike  it,  being  grumous,  pulpy,  shreddy,  or  spongy,  like  a placenta 
with  fine  soft  filaments.  Very  few  have  a distinct  appearance  of  fibrous 
or  other  regular  structure.” 

These  tumours  when  pressed  or  scraped  yield  abundant  “ cancer 
juice,”  and  such  juice  is  generally  diffusible  in  water.  No  better  rough 
test,  says  Paget,  exists  for  the  diagnosis  of  medullary  cancers  than 
this.  The  stroma  of  this  cancer  element  is  filamentous,  and  more  or  less 
condensed  ; it  is  also  generally  very  vascular.  The  cell  element  always 
predominates,  but  the  cells  in  no  way  differ  in  character  from  those 
found  in  the  fibrous  or  scirrhous  form.  They  are,  however,  less 
closely  packed  together,  and  seem  to  be  suspended  in  the  juices 
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of  the  growth  or  enclosed  within  its  delicate  connective  tissue 

(Pig.  32).  ^ 

! Melanoid  or  melanotic  cancer  is  essentially  a medullary  cancer  con- 
.taining  pigment,  having  its  origin  in  a natural  tissue,  as  in  the  choroid 
;of  the  eye,  or  in  a mole,  in  which  pigment  exists  j but  what  it  is  that  ° 
idetermines  the  development  of  these  growths  in  tissues  that  have  had 
a lifelong  existence  remains  to  he  explained.  The  black  cancers  have.  Their 
however,  one  peculiarity,  and  that  is  in  their  tendency  to  multiplicity. 

In  this  they  are  often  most  remarkable — the  skin  and  subcutaneous 
tissues  at  times  become  studded  with  melanoid  growths  of  all  sizes 
and  shades  and  colours.  Fig.  24  is  taken  from  a woman  over  whose 


riG.  24. 


Melanotic  cancer.  (From  Model,  Guy’s  Mus.) 


whole  body  melanotic  cancerous  tumours  were  distributed,  the  disease 
having  originated  in  a mole  which  I had  previously  excised. 

If  it  were  necessary  to  adduce  a forcible  illustratiou  of  the  fact  that  Pathology, 
a cancer  when  first  developed  in  a part  partakes,  in  a measure,  of 
the  nature  and  peculiarities  of  that  part,  and  even  when  repeating 
itself  in  the  lymphatic  glands  and  internal  organs,  still  preserves  the 
characters  which  it  originally  acquired  from  the  seat  of  its  primary 
development,  no  better  could  be  adduced  than  that  derived  from 
the  natural  history  of  primary  and  secondary  melanotic  growths : for  a 
melanotic  cancer  always  grows  from  a part  which  naturally  contains  Situation, 
pigment,  and  a mole  is  unquestionably  its  commonest  seat,while  pigment 
in  some  of  its  forms  is  almost  always  to  be  met  with  in  all  its  secondary 
growths.  It  may  be,  perhaps,  that  the  secondary  glandular  enlarge- 
^nents  in  their  rapidity  of  growth,  outstrip  the  tumour  from  w'hich 
they  originally  imbibed  their  peculiar  nature ; nevertheless,  their  true 
character  is  maintained  and  preserved  to  the  end.  This  cancer,  as  a 
rule,  is  of  the  soft  or  medullary  form,  aud  runs  a very  rapid  course ; 
an  extreme  example  of  melanotic  cancer,  indeed,  presenting  all  the 
worst  features  of  the  other  varieties.  In  rare  examples  of  this  disease 
the  melanotic  pigment  may  be  found  in  the  urine.  (Fagge,  ‘ Path.  Soc. 

Trans.,’  1876.)  It  has,  however,  peculiarities  of  its  own,  to  which 
attention  will  be  subsequently  directed. 

The  osteoid  cancers  will  receive  attention  in  the  chapter  devoted  to  Osteoid 
the  tumours  of  bone  (Chapter  XXXII).  They  are  all  probably  onlv  cancer, 
modifications  of  the  medullary  cancer  affecting  bone  j although  it  may 
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be  mentioned  that  exceptional  cases  are  on  record  where  an  osteoid 
cancer  originated  in  some  intermuscular  interspaces. 

Epithelioma  and  epithelial  cancer  are  terms  given  to  a form  of  cuta- 
neous cancer  from  its  similarity  in  structure  to  the  epithelial  elements 
of  the  natural  skin.  In  the  chain  of  malignancy,  epithelial  cancers  are 
linked  to  the  recurrent  tumours,  for  they  have  both  a tendency  to 
return  in  a part  after  their  removal,  and  to  affect  the  system  through 
the  lymphatics ; while  in  exceptional  instances  they  may  be  found 
in  the  internal  organs. 

These  tumom’s  affect  the  skin  or  mucous  membrane,  and  never 
originate  in  any  other  tissue.  They  possess  this  feature  also  in  common 
with  the  more  malignant  cancers,  in  that  they  have  a constant  tendency 
to  infiltrate  the  parts  with  which  they  come  in  contact,  and  do  not,  as 
innocent  tumours,  simply  separate  them.  They  are  the  common  forms 
of  cancer  found  in  the  lip,  tongue,  oesophagus,  rectum,  scrotum,  penis, 
clitoris,  os  uteri,  vulva,  &c. ; and  may  be  described  as  the  cancer  of  the 
skin,  while  in  sweeps  it  is  known  as  the  “ chimney  sweep’s  cancer.” 
Epithelial  cancer  is  essentially  an  infiltrating  disease  j it  is  not,  as 
the  sebaceous,  fatty,  fibro-cellular  or  fibrous  tumour,  a distinct  growth 
developed  in  the  tissues  and  separating  them,  but  it  is  from  its  very 
beginning  an  infiltration.  It  begins,  as  a rule,  in  a wart  or  tubercle, 
which  grows ; it  may  fungate,  crack,  fissure,  or  ulcerate,  and  when 
this  latter  stage  has  been  arrived  at,  its  true  character  will  at  once  be 
observed  by  the  careful  examiner,  as  the  integument  forming  its  base 
and  margin  will  be  evidently  infiltrated  with  the  cancerous  material, 
presenting  the  well-known  raised,  indurated,  and  everted  edges  (Fig. 
25).  These  appearances  form  a marked  contrast  to  the  condition  of 

integument  which  in  an  innocent 
growth  has  been  ulcerated  or  rup- 
tured by  over-distension. 

As  a local  disease,  this  epithelioma 
may  progress  slowly  for  years  and 
cause  little  pain,  inconvenience,  or 
injurious  effects ; five,  six,  eight,  or 
even  fifteen  years  having  elapsed  in 
some  of  the  cases  that  have  been 
under  my  notice  before  advice 
was  again  sought,  and  it  may  con- 
tinue for  many  years  before  it  affects 
a patient  in  other  ways  than  by  the 
local  disease.  On  the  other  hand, 
when  it  once  begins  to  spread,  it 
may  do  so  rapidly;  after  removal 
it  may  return  at  once,  not  only  in 
the  parts,  but  in  the  lymphatics  of 
the  district,  and  even  in  the  in- 
ternal organs.  When  it  spreads 
locally,  it  may,  as  a cancer,  infil- 
trate and  invade  every  tissue  which  it  reaches.  I have  seen  it 
more  than  once  originate  in  skin  and  end  in  a total  destruction 
of  a bone  (‘  Guy’s  Hosp.  Rep.”  1875). 

Epithelial  cancer  is  made  up  of  cells,  differing  but  little  from  those 
of  ordinary  epithelium,  though  they  are  grouped  very  differently,  m-. 


Cancer  of  stump,  of  two  years’  stand- 
ing, from  a man,  set.  58. 
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» filtrating  the  tissues  in  which  they  are' placed  or  clustered  together  in 
t masses,  these  masses  being  described  as  “nests.” 

r The  surface  of  an  epithelial  cancer  may  be  dry  and  warty,  or  ulcerat- 
j ing ; when  ulcerating,  it  will  be,  like  all  cancerous  sores,  irregular, 
and  will  discharge  a thin  or  a creamy  fluid.  The  edge  will  always 
I be  thick  and  elevated,  like  a wall  of  new  tissue  built  up  between  the 
t healthy  and  diseased  structures.  When  the  disease  spreads  it  will  invade 
and  infiltrate  every  tissue,  forming  deep  excavated  sores.  It  may  in- 
t volve  the  lymphatic  glands  like  any  other  cancer,  and  these  glands 
' may  soften  down,  and  give  rise  to  a cancerous  abscess  or  an  open 
, sore.  It  usually  destroys  life  from  local  causes,  and  not  from 
» secondary  infiltration  of  the  viscera,  such  a consequence  being  quite 
i exceptional. 

[ These  cancers  should  always  he  removed,  and  the  sooner  this  is  accom- 
i plished  the  better  the  prospects  of  a cure  or  of  a long  reprieve,  for  if  any 
! cancer  has  a local  origin  the  epithelial  has,  and  if  it  he  removed  before 
any  glandular  enlargement  has  taken  place  the  prospects  of  a good 
i result  are  great.  Sibley  (‘  Med.-Chir.  Trans.,’  vol.  xlii)  made  out  from 
[ the  Middlesex  Hospital  records,  that  epithelial  cancers,  on  the  average, 
i destroyed  life  in  fifty-three 
j months,  while  scirrhous 
j lasted  but  thirty-two.  When 
removed  by  the  knife,  care 
’ should  be  taken  to  cut  well 
i'ree  of  the  disease,  for  it  is 
not  unusual  in  this,  as  in  all 
cancers,  to  find  the  tissues 
around  the  tumour  sparsely 
infiltrated  with  cancerous 
elements,  which,  if  left, 
would  cause  a return  of  the 
tumour.  The  same  advice 
is  applicable  when  caustics 
are  employed. 

In  many  examples  of  this 
form  of  the  disease  the  re- 
moval by  the  galvanic  cautery 
is  by  far  the  best  method  of 
.treatment  we  possess,  either 
as  a cautery  applied  to  the 
surface,  or  as  a wire  ecraseur 
applied  around  the  base. 

Bodent  Ulcers  are  closely 
allied  to  the  cancers,  and 
are  more  like  the  epithelial 
ulcer  than  the  true  carci- 
nomatous form.  Dr.  J,  C. 

Warren,  of  Boston,  U.S.,  in 
an  able  essay  upon  this  dis- 
ease, asserts,  that  the  cells 
Df  the  rodent  ulcer  dift’er 
from  those  found  in  the 
epithelial  by  being  smaller. 


Rodent  cancer  of  the  face,  from  an  original  drawing 
of  Sir  Charles  Bell’s,  contained  in  the  museum 
of  the  Middlesex  Hospital,  and  recognised  by 
Messrs.  Shaw  and  Campbell  de  Morgan.  It  was 
introduced  to  my  notice  by  my  friend,  Mr.  Henry 
Morris,  of  the  Middlesex  Hospital,  and  kmdly 
placed  at  my  disposal  by  the  Museum  Committee 
of  that  Institution. 

They  are  local  cancerous  affections,  and 
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expend  their  force  in  destroying  every  tissue  attacked,  hut  they  do  I 
not  spread  by  means  of  the  lymphatics  or  by  secondary  growths.  They  1 
usually  begin  on  some  part  of  the  face,  head,  or  other  locality  as  a dry  1 
wart,  which,  after  it  has  shed  many  skins,  begins  to  ulcerate.  The 
ulcer  then  spreads  slowly  and  regularly,  with  a border  of  new  tissue  l 
raised  as  a wall,  to  separate  it  from  the  healthy  parts ; outside  the  border 
the  parts  are  soft  and  natural,  inside  they  are  generally  smooth,  as  an  in-  j 
dolent  sore,  devoid  of  granulations,  and  glazed  (Fig.  26).  There  is  little) 
discharge  from  these  sores  when  superficial,  but  when  they  are  extensive, ) 
and  have  dipped  down  deeply  intoother  tissues,  this  is  not  the  case ; andj 

Fig.  27. 


Case  of  colloid  tumour  of  the  breast,  dischargiug  externaUy,  in  a woman,  set.  65, 
with  section  of  the  same. 


TTJMOUKS. 


127 


ii  when  tliey  inflame,  they  discharge  a fetid  ichorous  pus.  They  seem  to 
|i  attack  healthy  as  well  as  feeble  subjects,  and  have  little  effect  upon  the 
I general  health  until  they  touch  vital  parts.  They  appear  after  middle 
1 age,  and  are  to  he  treated  locally,  by  their  destruction — cautery,  Treatment  of 

i escharotics,  or  scalpel  being  used,  as  seems  most  applicable.  In  local  rodent  ulcers. 
;«  sores  the  knife,  when  it  can  be  used,  is  probablyithe  best  instrument ; but 

ii  in  others  the  galvanic  cautery  is  unrivalled.  In  lieu  of  this  the  actual 
f cautery  may  be  used,  and  next  to  this,  escharotics ; “ the  caustic  burns 

• through  the  entire  depth  of  the  solid  disease,  and  upon  the  casting  of 
; the  subsequent  slough,  cicatrization  is  rapidly  completed.” — Moore. 

( Chloride  of  zinc,  potassa  fusa,  Vienna  paste,  or  acid  nitrate  of  mercury 
i may  be  applied  j the  zinc  rubbed  down  in  a warm  mortar  with 
I equal  parts  of  fresh  plaster  of  Paris  is  probably  the  best,  because  it 
1 destroys  and  dries  the  tissues. 

Colloid  cancer  is  hardly  recognised  as  a special  disease,  for  the  term  Colloid 
I “colloid”  is  applied  to  tumours  made  up  of  intercellular  spaces  of  variable 
I sizes,  filled  with  a clear  glairy  fluid  like  glue,  which  contains  abundance 
, of  granules  and  large  nucleated  cells  (Fig.  32).  The  clinical  history  of 
, some  of  these  growths  is  that  of  an  innocent  tumour,  whilst  in  others 
it  is  that  of  a cancerous  nature.  Colloid  tumours  are  found  in  the  breast, 
parotid  region,  ovary,  rectum,  and  intestinal  canal.  It  being  known  in 
this  last  region  as  the  alveolar  or  gelatiniform  cancer.  Their  true 
I nature  is  not  yet  fully  understood. 

In  the  case  Fig.  27  the  patient  was  65  years  of  age,  and  the 
disease  had  been  growing  for  two  years.  The  tumom’  occupied  the 
outer  portion  of  the  gland,  and  had  burst  the  skin  covering  it  in. 

The  colloid  growth  projected  through  the  opening,  the  margins  of 
which,  however,  were  not  infiltrated  with  disease.  There  were  no 
enlai’ged  axillary  glands. 

Villous  growths  may  be  cancerous  as  well  as  benign.  When  made  Villons 
; up  of  cell-elements  their  cancerous  nature  is  to  be  suspected,  but  the  growths. 

I fact  is  only  to  be  discerned  by  the  clinical  career.  The  nature  of 
villous  and  colloid  disease  has  been  very  ably  discussed  by  Mr.  Sibley,  in 
I the  ‘ Med.-Chir.  Trans.,’  vol.  xxxix,  and  ‘ Path.  Trans.,’  vols.  vii,  viii, 

I and  ix. 

The  causes  of  cancer.  _ On  causes  of 

These  are  most  obscure.  Local  injury  at  times  appears  to  have  a cancer, 
very  marked  influence  in  determining  the  seat  of  a cancer,  yet  only  Local  injury, 
in  exceptional  cases ; one  of  such  occurred  to  me  recently  in  the 
case  of  a boy,  mt.  18,  who,  after  an  injury  to  his  right  spermatic 
cord,  in  a few  weeks  became  the  subject  of  a pelvic  tumour,  which 
' rapidly  grew,  and  eventually  destroyed  life  by  obstructing  the  rectum 
as  well  as  the  ureters.  After  death  the  tumour  was  found  to  have  been 
cancerous,  having  originated  apparently  in  the  right  or  injured 
cord,  spreading  downwards  along  the  vas  deferens  to  the  base  of  the 
bladder,  and  subsequently  ascending  from  the  pelvis,  above  the  level 
of  the  umbilicus. 

Uereditary  iiifluence  has  always  been  considered  as  a very  decided  Hereditary 
to  cause,  still  in  how  small  a proportion  of  cases  can  any  such  iufluence. 

be  found?  Sir  J.  Paget  traced  it  in  one  out  of  every  three; 

•*  Mr.  Sibley  in  one  out  of  every  nine;  and  in  222  cases  of  my 

r own,  it  was  traceable  only  in  one  of  every  ten  instances.  In 

u many  other  aflections,  even  the  most  innocent,  as  large  a proportion 
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might  be  found.  In  fatty  tumours  and  in  deformities,  all  surgeons 
recognise  the  frequency  of  an  hereditary  history.  Indeed,  looking  at 
cancer  as  one  of  many  diseases,  there  is  no  reason  for  regarding  it  as 
more  hereditary  than  any  other,  and  I am  inclined  to  agree  with  Mr. 
De  Morgan  when  he  said  “that  all  that  could  be  said  with  regard  to 
the  constitutional  nature  of  cancer  applied  equally  to  the  consti- 
tutional nature  of  any,  the  smallest,  growth  that  can  be  found  in  the 
body.” 

Striking  examples  of  the  hereditary  nature  of  cancer  are  met  with  in 
practice,  but  they  are  not  more  striking,  if  so  much  so,  as  the  hereditari- 
ness  of  growths  of  a simple  kind.  Sir  J . Paget  has  pointed  out,  however, 
that  when  a local  disease  or  deformity  is  inherited,  it  passes  from  proge- 
nitor to  offspring  in  the  same  tissue,  if  not  in  exactly  the  same  place, 
whereas,  when  a cancer  is  hereditary,  it  may  break  out  anywhere. 
“ The  cancer  of  the  breast  in  the  parent  is  marked  as  cancer  of  the  lip 
in  the  offspring.  The  cancer  of  the  cheek  in  the  parent  becomes 
cancer  of  the  bone  in  the  child.  There  is  in  these  cases  absolutely  no 
relation  at  all  of  place  or  texture.” 

A disease  of  Cancer  is  a disease  of  adult  life,  although  it  may  attack  a foetus  in  utero, 

adult  life.  or  an  infant  soon  after  birth  (‘Guy’s  Hosp.  Rep.,’  1875),  but  when  it 
does  affect  an  organ  in  the  full  vigour  of  its  functional  activity, 
it  partakes  of  that  activity  and  runs  its  course  with  marvellous  rapidity. 
In  a general  way,  however,  cancer  is  most  prone  to  attack  an  organ  that 
has  passed  through  the  active  period  of  its  existence  and  is  degenerating, 
as  in  the  breast  or  uterus.  Sir  J.  Paget  describes  it  as  being  “ essentially 
a disease  of  degeneracy,”  and  asserts  “ that  it  increases  in  frequency 
in  proportion  to  the  number  of  persons  living  as  age  goes  on.” 

Origin  local.  Cancer  appears  to  be  in  its  origin  a local  disease  and  to  become 
general  either  by  the  influence  of  the  juices  of  the  primary  tumour 
exercising  an  impregnative,  spermatic,  influence  (Simon)  upon  other 
parts,  or  by  dissemination  of  its  elements.  This  dissemination  at  first 
may  radiate  from  its  local  source,  and  at  a later  period  may  become 
general  through  the  fluids  of  the  body ; the  secondary  growths  will  par- 
take largely  of  the  characters  of  the  primary,  thus  the  osteoid  cancer  will 
propagate  osteoid,  and  the  melanotic  melanosis,  each  cancerous  growth, 
like  a parasite,  growing  at  the  expense  of  the  tissue  in  which  it  lies. 
Moore,  in  his  wmrk  on  ‘ The  Antecedents  of  Cancer,’  and  De  Morgan 
more  recently  have,  I believe,  established  this  fact.  From  a clinical 
point  of  view,  this  is,  without  doubt,  of  very  practical  significance,  for 
surgeons  now  admit,  that  the  earlier  a cancerous  tumour  is  removed, 
the  better  are  the  prospects  of  a cure,  or,  at  least,  of  a long  immunity 
from  the  disease. 

Treatment  of  Treatment  of  cancer. 

cancer.  general  treatment  of  cancer  resolves  itself  into  the  improvement 

of  the  general  health,  the  nutrition  of  the  body  by  hygienic  means, 
good  nutritious  diet,  and  tonic  medicines.  No  medicine  has  any  special 
infiuence  on  the  disease. 

Local  The  local  treatment  may  be  summed  up  in  the  word  removal,  for 

measures.  cancers  should,  if  practicable,  be  taken  away  as  soon  as  their 

true  nature  has  been  established.  In  the  early  stage  of  a can- 
cerous tumour,  before  the  diagnosis  has  been  made  out,  it  should 
be  protected  from  external  injury,  and  from  all  irritating  causes. 
No  rough  manipulation  should  be  allowed,  nor  any  movement  of  the 
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muscles  that  surround  or  influence  it.  Warm  or  hot  applications  should 
he  avoided,  since  it  appears  they  encourage  its  growth.  The  most  acute  PP 
cancer  of  the  breast  I ever  saw  was  one  that  originated  as  a chronic 
infiltration,  and  was  made  active  by  the  application  of  hot  fig  poultices 
for  a week  The  gland  itself  and  skin  over  it  to  the  limit  of  the 
application  became  infiltrated  to  an  extreme  degree  with  cancer,  which 
rapidly  broke  down,  and  destroyed  life. 

Moore  used  to  think  highly  of  the  local  application  of  the  iodide  of  Iodide  of 
lead  and  opium  ointment  applied  on  lint  to  the  tumour,  and  he  believed  “ 
it  had  some  influence  in  diminishing  and  retarding  its  growth.  Some 
have  faith  in  iodine  as  a local  application ; hut  I must  admit  that  I 
have  never  been  able  to  discover  that  any  of  these  or  other  applications 
had  the  slightest  influence  in  checking  the  progress  of  a cancer,  and 
have  consequently  discarded  them.  When  pain  is  present,  the  hella-  Belladonna, 
donna-extract  rubbed  down  with  glycerine  into  a fluid  the  consistence 
of  treacle,  or  of  the  extract  of  opium  similarly  diluted,  seems  to  be  a 
valuable  application.  An  opium  or  belladonna  plaster  spread  on  leather 
gives  comfort  and  protects  the  part.  The  best  protective  application, 
however,  is  cotton  wool. 

When  the  diagnosis  is  established,  the  tumour  should  he  removed.  Excision, 
and  the  best  method  doubtless  is,  that  of  excision ; delay  being  only 
justifiable  when  the  general  condition  of  the  patient  forbids  the  attempt. 

To  delay  is  only  to  increase  the  risk  of  a local  dissemination  of  the  can- 
cerous elements,  and  thus  diminish  the  prospects  of  a successful  result, 
giving  time  for  the  lymphatic  glands  to  become  enlarged,  when 
removal  of  the  primary  growth  becomes  of  less  value ; and  to  increase 
the  chance  of  some  internal  or  remote  organs  becoming  involved,  when 
operative  interference  is  futile. 

In  removing  a cancerous  tumour  the  surgeon  should  not  he  too  Free  removal, 
sparing  of  surrounding  tissue;  but  when  it  is  encapsuled  there  is  no 
necessity  for  doing  more  than  enucleating  the  mass.  WTien  it  infiltrates 
an  organ  the  only  correct  treatment  is  its  removal,  and  in  removing  it 
care  should  he  taken  to  cut  away  all  skin  that  is  in  any  way  adherent 
to  its  surface,  with  as  much  of  the  surrounding  fat  as  circumstances 
will  allow. 

M^hen  the  tumour  has  been  removed,  all  surrounding  parts  should  be  Avoid  leaving 
carefully  examined,  because  it  is  not  uncommon  to  find  small  cancerous 
tubercles  in  the  connective  tissue,  fascia,  or  muscular  sheaths,  which  if 
passed  by  unheeded  would  soon  increase  and  give  rise  to  a recurrent 
growth.  It  is  from  these  points,  indeed,  that  such  recurrent  growths 
probably  often  arise,  and  these,  by  care  and  observation,  the  surgeon 
may  often  prevent.  De  Morgan,  after  excision  of  a cancerons  tumour, 
washed  the  wound  with  a solution  of  chloride  of  zinc,  twenty  grains  to 
an  ounce,  in  order  to  destroy  the  cancer  germs.  The  surgeon,  too,  had 
better  remove  all  skin,  and  allow  the  wound  to  granulate  up,  than  save 
integument  which  is  of  doubtful  integrity  for  the  sake  of  making  an 
apparently  more  complete  operation.  V^en  lymphatic  glands  are  Glands  to  be 
enlarged  and  can  be  removed  at  the  time  of  operation,  they  should  not  removed, 
he  forgotten ; and  they  should  be  enucleated  by  the  fingers  or  handle  of 
the  scalpel  rather  than  he  excised — their  capsules  ought  to  he  divided 
and  the  glands  turned  out. 

Cancreous  tumours  of  the  tongue,  penis,  clitoris,  labium,  neck  of  the 
uterus,  &c.,  may  be  removed  by  the  wire  or  chain  ecraseur,  either  with 
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or  without  the  cautery ; hut  this  part  of  the  subject  will  receive  atten- 
tiou  in  other  pages. 

When  a cancerous  tumour  cannot  be  excised  or  the  cutting  operation 
is  rejected,  it  may  be  removed  by  caustics;  but  such  a method  is  more 
painful,  slower,  and  not  so  successful  as  excision.  When  employed  as  a 
substitute  for  it,  it  is,  like  all  substitutes,  only  second  best;  yet  it  is, 
however,  often  applicable  where  excision  is  not.  The  French  surgeons 
do  this  by  inserting  around  aud  into  the  tumour,  thin  conical  flat  wedges 
of  chloride  of  zinc  made  into  a hard  mass  with  flour  or  plaster  of  Paris, 
holes  being  made  into  the  tissue  by  the  scalpel  for  the  introduction 
of  these  fl&ches.  Maisonneuve  is  the  chief  practitioner  of  this  school. 
These  “ caustic  arrows  ” of  M.  Maisonneuve  are  composed  of  wedge- 
shaped  pieces  cut  from  a thin  cake  of  paste  made  by  mixing  one  part  of 
the  chloride  of  zinc  and  three  parts  of  flour  with  as  much  water  as  may 
be  found  necessary.  These  pieces  or  arrows  are  dried,  and  may  be  kept 
in  a bottle  for  a long  time  without  injury. 

In  England  this  plan  finds  little  favour.  The  following  method  is 
more  general : — In  a tumour  that  is  not  ulcerated  let  the  skin  he 
destroyed  by  the  application  of  some  strong  sulphuric  or  nitric  acid, 
and  in  this  slough  let  one  or  more  incisions  he  made;  into  which  let  a 
paste  of  chloride  of  zinc  and  flour  mixed  with  the  extracts  of  the  San- 
guinaria  Canadensis,  and  stramonium,  be  introduced,  fresh  incisions 
being  made  through  the  thiekness  of  the  slough  thus  formed  every 
other  day,  and  fresh  paste  inserted.  By  this  means  the  whole  tumour  may 
be  destroyed  or  enucleated.  The  paste  is  a modification  of  that  intro- 
duced into  London  by  Dr.  Fell  of  the  United  States,  and  is,  without 
doubt,  the  best  working  caustic  paste  we  possess.  The  following  is  the 
mode  of  its  preparation  : Boil  down  to  a liquid  extract  some  decoction 
of  the  Sauguinaria  Canadensis,  and,  with  an  ounce  of  the  extract  dis- 
solve a similar  quantity  of  the  chloride  of  zinc.  Mix  this  with  two 
ounces  of  the  extract  of  stramonium,  aud  the  soft  paste  is  ready  for 
use. 

Canquoin’s  paste  is  composed  of  chloride  of  zinc  and  flour  in  equal 
parts,  a few  drops  of  water  being  necessary  to  make  it  into  a paste.  A 
second  form  is  probably  better : — Chloride  of  zinc  one  part,  muriate 
of  antimony  one  part,  flour  one  part  and  a half,  water  a few  drops. 
This  paste  is  of  the  consistence  of  soft  wax.  At  the  Middlesex 
Hospital  they  use  a paste  made  by  mixing  chloride  of  zinc  and 
boiled  starch  with  laudanum,  till  it  reaches  the  consistence  of 
honey. 

When  the  tumour  is  ulcerating  or  open,  no  necessity  exists  for  the 
primary  application  of  a liquid  caustic.  The  paste  may  be  applied 
direetly  to  the  part,  and  fastened  on  by  cotton  wool  and  strapping ; the 
thickness  of  half  an  inch  applied  for  twelve  hours  usually  produces  a 
slough  an  inch  deep. 

Some  prefer  a solution  of  chloride  of  zinc  alone  inserted  on  cotton 
wool.  M.  Eivallie  uses  nitric  acid  applied  on  lint  or  asbestos;  Vel- 
peau, sulphuric  acid  on  saft'ron.  By  some,  the  Vienna  paste  is  preferred. 
Arsenic  as  a caustic  has  had  its  day,  aud  is  dangerous  and  less  eflective 
than  zinc. 

For  cutaneous  epithelial  cancer  the  caustic  treatment  is  the  best. 
The  chloride  of  zinc  made  into  a paste  with  flour,  or  with  sauguinaria, 
may  be  used,  if  preferred.  The  potassa  fusa  is  likewise  a useful  form. 
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When  the  galvanic,  or  thermo-  cautery  can  be  obtained  epithelial  skin 
cancer  may  be  readily  destroyed.  I have  burnt  down  many  such  afEect- 
ing  the  nose,  cheek,  eyelid,  scalp,  hand,  arm,  lip,  and  other  parts.  By  it 
large  surface  of  diseased  tissue  may  be  completely  carbonised  and  a 
healthy  surface  produced  after  the  removal  of  the  eschar.  The  opera- 
tion should  be  performed  with  the  aid  of  chloroform,  and  the  whole 
thickness  and  edges  of  the  diseased  tissue  destroyed.  The  after-pain 
is  very  slight,  the  cautery  destroying  all  nerve  sensibility.  It  is  by  far 
the  best  mode  we  possess  of  dealing  with  skin  cancer,  is  more  rapid 
in  its  action  and  certain  in  its  result,  besides  being  far  less  painful. 

When  the  disease  extends  it  may  be  removed  with  the  scalpel  and 
the  base  of  the  sore  cauterized.  No  more  efficient  mode  of  removing 
a skin  cancer  is  within  our  reach. 

The  treatment  of  tumours  by  injection  of  fluids  into  their  substance.  On  treatment 
as  originally  suggested  by  Sir  J.  Simpson,  and  more  recently  practised  o(  tnmoiurs 
by  Dr.  Broadbent,  has  in  it  the  elements  of  a successful  plan,  but  has  injection, 
not  yet  been  brought  to  any  available  state  of  perfection.  Fatty  tumours 
may  be  destroyed  by  the  introduction  into  their  substance  of  a few 
drops  of  deliquescent  chloride  of  zinc,  but  cancerous  tumours  do  not 
appear  amenable  to  a like  remedy.  Dr.  Broadbent  believes  that  he 
has  succeeded  by  injecting  a liquid  composed  of  one  part  of  acetic 
acid  and  three  of  water;  while  Messrs.  Moore  and  De  Morgan  assert 
that  they  have  each  succeeded  by  these  means  in  obtaining  gradual 
diminution  of  cancerous  growths.  I tried  the  plan  in  twenty  cases, 
when  it  was  first  introduced,  but  never  found  any  good  result  ensue. 

It  was  often  very  painful,  and  many  patients  refused  to  have  it  re- 
peated, although  they  asked  for  the  excision  of  the  growth.  More 
recently  the  injection  of  twenty  drops  of  a solution  of  bromine  dissolved 
in  spirit,  in^v  to  a 3j,  has  had  its  advocates. 

The  treatment  by  pressure  is  of  no  practical  utility. 

By  way  of  summary,  it  may  be  stated  (1)  that  cancerous  tumours  Treatmeat  by 
should  be  excised  when  practicable,  and  the  sooner  the  operation  is  per-  pressure, 
formed,  after  the  diagnosis  is  clear,  the  better.  That  removal  by  the 
^craseur  is  equivalent  to  excision. 

(II)  Open  cancerous  tumours,  as  a rule,  should  be  treated  by  Treatment  of 
caustics,  the  best  being  those  which  contain  chloride  of  zinc  or  bv  cancer, 
enucleation. 

(III)  For  skin  cancers  caustics  are,  as  a nxle,  the  most  available.  Of  skin 
although  excision  in  some  instances,  as  in  the  lip,  is  to  be  preferred,  cancers. 

The  galvanic  cautery,  however,  should  be  employed  when  possible,  it 
being  the  most  rapid  and  efficient  detsructive  agent  we  possess. 


THE  MICROSCOPICAL  ANATOMY  OF  TUMOURS. 

By  Dr.  MoxoN. 

Two  distinct  processes  are  observed  in  the  construction  of  our  bodies ; General 
the  production  of  the  elementary  pieces,  by  whose  compilation  the  observations, 
fabric  is  composed ; and  the  disposition  of  these  elementary  pieces  into 
certain  forms,  whose  shapes  suit  them  to  the  requirements  of  the  part  to 
be  made.  These  two  processes  differ  as  much  as  making  bricks  differs 
from  building.  Each  of  the  tissues  of  which  the  body  is  composed  has 
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constructive  elements  peculiar  to  itself,  and  these  elements  are  disposed 
in  each  tissue  in  a manner  j)roper  to  that  tissue.  I need  not  instance 
examples,  the  fact  is  so  familiarly  true  throughout  physiological 
histology. 

In  the  composition  of  the  normal  tissues  the  elements  are  fitted 
in  form,  size,  and  other  characters  for  their  proper  use,  and  they 
are  united  together  to  compose  structures  which  are  adapted  to 
their  peculiar  functions.  We  have  no  knowledge  of  the  influences 
which  induce  the  perfect  adaptation  we  thus  observe;  but  we  can 
appreciate  its  necessity,  since,  without  such  fitness  of  the  parts 
for  their  several  duties,  organisation  and  organised  life  would  not 
exist. 


Now  when  morhid  growths  arise  in  the  body,  do  thej'  show  any 
constructive  plan  parallel  to  that  observed  in  normal  tissues  ? Is 
there  any  constancy  in  their  elements,  any  weaving  of  these  elements 
into  structures  ? It  is  only  of  late  years  that  an  attempt  has  been 
made  to  answer  this  very  interesting  question  by  careful  study  and 
comparison  of  the  minute  anatomy  of  morbid  growths.  It  has  been 
found  that  the  nature  of  the  elements  of  those  growths,  and  still 
more  the  kinds  of  texture  they  compose,  serve  usefully  to  indicate  the 
tendencies  and  consequent  dangers  which  constitute  their  clinical  im- 
portance as  tumours. 

Surgeons  were  formerly  aware  that  in  the  healing  of  wounds  the 
new  materials  are  made  in  the  likeness  of  the  parts  which  they  adjoin. 
But  this  assimilation  of  newly  produced  matter  to  the  nature  of  the 
tissue  adjoining  was  regarded,  so  far  as  it  was  regarded  at  all,  as  in 
some  way  the  effect  of  the  adjoining  tissue.  The  production  of  new 
elements  and  their  employment  in  construction  of  organised  forms 
were  not  traced  out  as  distinct  histological  processes ; nor  regarded  as 
showing  an  active  vital  power  in  the  new  substance  itself.  And  indeed 
we  need  to  distinguish  these  processes  more  plainly  even  in  our  own 
time. 

When  the  microscope  w^as  employed  upon  tumours  as  a means 
of  discovery,  observers  at  first  looked  only  to  the  elements  which 
coarse  microscopical  examination  could  easily  discover;  and  for 
a long  while  it  was,  and  with  some  still  is,  the  only  question, 
what  is  the  character  of  the  component  cells  of  the  tumour  ? As  if  in 
the  study  of  buildings  one  considered  only  what  sort  of  bricks  or 
stones  they  are  made  of.  True,  this  would  serve  to  divide  them  into 
brick,  stone,  concrete,  and  mud  buildings,  and  we  must  not  despise  such 
an  advance,  which  is  a real  step  forward,  in  comparison  with  entire 
ignorance  of  structural  composition. 

But  now  we  no  longer  confine  attention  to  the  component  cells  of 
tumours ; rather  in  the  study  of  them  w^e  have  a main  regard  to  the 
mode  in  which  they  are  put  together,  and  the  degree  and  kind  of 
organisation  w'hich  is  undergone  in  the  raising  of  them  into  often 
truly  complex  fabrics,  such  as  we  find  many  tumours  to  be  when  we 
properly  comprehend  their  organization. 

It  will  naturally  be  asked,  do  the  pathological  tumours  evidence  any 
new  plan  of  building,  or  are  they  always  on  the  plan  of  some  natural 
type ; is  there  anything  new  in  the  nature,  or,  if  I may  so  speak, 
in  the  conception  of  any  pathological  tumour  ? The  answer  which 
has  the  greatest  authority,  that  of  the  illustrious  Virchow,  on  its 


MICEOSCOPICAL  ANATOMY  OP  TUMOXIES. 


133 


side,  is  that  there  is  nothing  new  in  the  plans  of  construction  of 
tumours,  but  that  all  tumours  are  formed  of  substances  natural  to  the 
body. 

It  has  long  been  well  known  that  a large  proportion  of  tumours, 
especially  those  which  show  the  most  innocent  disposition,  have  a 
structure  like  that  of  some  healthy  tissue.  And  this  induced  the 
naming  of  tumours  after  the  tissue  that  they  resemble,  fatty,  fibrous, 
bony,  &c.,  or,  as  they  are  called.  Lipoma,  Fibroma,  Osteoma  (the  termi- 
nation -oma  is  now  universally  chosen  to  express  tumour  with  structural 
resemblance  to  the  tissue  called  by  its  prefix).  Virchow’s  doctrine  of 
the  constant  homology  of  every  new  tissue  with  some  tissue  natural  to 
the  body  has  induced  him  to  carry  this  classification  of  tumours 
further  than  hitherto  (unfortunately  his  book  remains  incomplete, 
and  in  some  of  the  greatest  difficulties  the  subject  is  still  wanting 
his  help).  As  a method  of  arranging  tumours  it  is  convenient ; 
whatever  may  be  said  about  his  opinion,  that  no  new  substance  can 
arise  in  the  body.  I believe  that  this  opinion  should  be  taken 
with  due  consideration  if  we  would  have  a true  view  of  the  matter. 

Granting  that  whatever  arises  in  the  human  body  must  be  a human 
accident,  so  that  feathers  or  cherry-stones  will  not  develope  in  it,  yet 
we  must  also  see  that  the  expression  of  all  human  accidents  is  not 
completed  in  the  healthy  man,  but  rather  by  elaboration  and  variation 
within  him  into  something  else,  different,  though  still  human.  At  any 
rate  some  intermediates  between  his  healthy  tissues  might  be  expected. 

Many  intermediates  do  positively  arise  which  sufficiently  show  how  wide 
a scope  this  possibility  allows. 

Indeed,  it  should  be  forcibly  said  that  while  those  assumedly  natural 
tissues  found  in  tumours  are  really  like  the  natural  tissues  of  the 
healthy  body  in  general  description,  yet  they  in  all  or  almost  all 
instances  will  be  found  to  show  differences  in  the  building  up 
of  the  elements,  or  even  in  the  elements  themselves,  which  make 
the  common  identification  of  them  with  the  tissues  they  resemble 
rank  only  as  a convenience,  not  expressing  the  whole  truth  of  the 
matter. 

So  that  I would  lay  down  this  proposition  with  confidence,  thiit  no 
morbid  growth  is  ever  found  which  has  not  in  it  sufficient  peculiarity 
to  distinguish  it  from  all  natural  tissues,  which  peculiarity  is  to  be 
looked  at  by  those  who  would  explain  its  characters  and  history  j so 
that  they  should  not  exclusively  regard  those  features  it  has  in  common 
with  natural  tissues.  The  practically  important  side  of  the  matter  is 
that  osteoma  is  not  bone,  and  enchondroma  is  not  cartilage,  and  lipoma 
is  scarcely  fat.  Nevertheless,  it  is  very  convenient  to  be  able  to  classify 
tumours  by  their  structural  likeness  to  the  natural  tissues  developed  or 
in  course  of  development.  Yet  it  is  only  in  this  sense  as  like,  but  not 
identical,  that  the  grouping  of  tumours  to  correspond  with  the  grouping 
of  natural  tissues  is  here  practised. 

Malignant : Cancer. — The  question  must  be  dealt  with,  what  relation  Malignancy, 
does  the  histological  structure  of  tumours  bear  to  the  common  clinical 
division  of  tumours  into  cancers  {recurrent)  and  simple  tumours,  or 
into  malignant,  semi-malignant,  and  benignant  tumours  ? We 
will  shortly  consider  these  divisions.  Simple  or  benignant  tumours 
are  those  that  have  no  malignancy,  and  recurrent  or  semi-malignant 
tumours  are  those  which  have  only  a partial  malignancy,  so  that  the 
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only  positive  question  is  what  characters  make  a tumour  malignant  or 
constitute  it  a cancer? 

Malignant. — In  a very  common  yet  vague  sense  the  term  malignant 
is  applied  to  any  fatal  tumour,  superficial  or  internal.  There  is  no 
defence  for  this  except  from  colloquial  convenience.  Fatal  tumours 
certainly  are  not  easily  viewed  as  benignant  or  innocent.  And  hence 
arises  the  common  use  of  the  word  malignant  for  fatal  tumours,  making 
iunocency  positive,  and  regarding  all  that  are  not  innocent  as  deserv- 
ing by  negation  the  opposite  term.  But  as  I have  said,  malignancy 
is  the  active  and  positive  thing  to  which  innocency  stands  as  a 
negative. 

General  What  are  the  active  and  positive  characters  and  behaviour  of  a 

malignfmt  tumour  that  get  it  the  name  malignant  ? 

gron^hs.  A tumour  obtains  the  name  with  difierent  authorities  from  two 

rather  distinct  points  of  view. 

First.  Paget,  for  instance,  has  regard  to  the  descriptive  peculiarities 
of  the  more  destructive  kind  of  tumours,  and  hence  describes  malig- 
nant tumours  as  follows : 

“ 1.  The  intimate  structure  of  malignant  tumours  is,  usually,  not 
like  that  of  any  of  the  fully  developed  natural  parts  of  the  body,  nor 
like  that  which  is  formed  in  a natural  process  of  repair  or  degeneration. 

“2.  Malignant  growths  may  have  the  character  of  infiltrations;  i.  e. 
their  elementary  structures  may  be  inserted,  infiltrated,  or  diffused  in 
the  interspaces  and  cavities  of  the  tissues  in  which  they  lie. 

“ 3.  It  is,  also,  generally  characteristic  of  malignant  tumours  that 
they  have  a peculiar  tendency  to  ulcerate,  their  ulceration  being  pre- 
ceded by  softening. 

“ 4.  The  softening  that  often  precedes  the  ulceration  of  malignant 
growths  can  hardly  be  considered  separately  from  the  minute  account 
of  their  structure.  I therefore  pass  it  by,  and  proceed  to  their  fourth 
distinctive  character,  which  is  to  be  noticed  in  the  modes  of  their 
ulceration. 

“ 5.  Malignant  tumours  are,  again,  characterised  by  this  : that  they 
not  only  enlarge,  but  apparently  multiply  or  propagate  themselves,  so 
that,  after  one  has  existed  for  some  time,  or  has  been  extirpated,  others 
like  it  grow,  either  in  widening  circles  round  its  seat  or  in  parts  more 
remote. 

“ 6.  A sixth  distinctive  character  of  malignant  tumours  is  that,  in 
their  multiplication,  as  well  as  in  their  progress  of  ulceration,  there  is 
scarcely  a tissue  or  an  organ  which  they  may  not  invade.” 

Second.  Other  pathologists  regard  rather  the  vital  properties  of  the 
tumours,  which  have  been  discovered  as  giving  rise  to  those  descriptive 
peculiarities  which  Paget  enumerates ; and  hence  say  that  a malig- 
nant tumour  is  one  (1)  which  infects  the  neighbourhood,  by  dis- 
persing its  offsprurig  elements  in  the  tissue  around,  so  that  it  (2)  recurs 
after  removal,  because  its  seed  was  left;  and  (3)  also  extends  to  the 
lymph-glands  along  the  lymph  stream,  and  (4)  to  the  great  vascular 
viscera,  or  to  points  in  the  whole  blood-carrying  system,  by  infection 
of  the  blood  stream.  In  short,  these  pathologists  reduce  the  word 
malignant  into  a compass  which  would  be  fairly  expressed  by  such  a 
bad  compound  word  as  auto-infectious. 

Now,  the  compass  of  these  two  several  lines  of  application  of  the 
word  malignant  is  much  the  same.  One  describes  what  the  other 
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explains;  the  other  explains  what  the  first  describes.  If  we  are  to 
decide  which  is  the  better,  it  must  be  settled  by  observing  whether 
description  or  explanation  most  usefully  determines  the  kind  of  a 
tumour.  I think  description  must  be  widely  and  laboriously  detailed  to 
compass  the  expression  of  the  signs  of  malignancy,  and  that  the  learner 
will  scarcely  carry  descriptions  which  could  fortify  him  against  mistake. 

On  the  other  hand,  the  conception  of  malignancy  as  auto-infectiousness 
is  at  once  grasped,  and,  if  discreetly  used,  will  generally  serve  to  give 
a sufficient  clue  to  the  nature  of  any  given  tumour. 

Thus,  as  to  any  tumour  of  the  breast,  the  inquiry,  on  one  system, 
will  be — "Does  it  push  parts  aside,  or  grow  into  them  ? ” On  the  other 
— “ Is  the  skin,  &c.,  stretched  over  or  involved  in  the  tumour  ?” 

These  questions,  you  see,  amount  to  the  same  thing. 

Again,  on  the  one  system  the  question  will  he — “ Does  the  disease 
infect  all  through  to  the  surface,  and  then  open  on  it  ?”  On  the  other 
— ‘‘  Is  the  skin  simply  stretched,  perhaps  burst  through,  and  does  the 
tumour  simply  thrust  out  itself,  while  healthy  skin  aw'aits  its  chance  to 
heal  ? Or,  is  the  edge  of  the  opening  thick  and  everted,  and  callous 
with  such  and  such  an  ulceration  ?”  This,  again,  is  the  same  question. 

But,  repeating,  as  the  student  can,  such  ways  of  considering  the  charac- 
ters of  innocency,  he  will,  I believe,  soon  learn  to  value  the  short  com- 
prehensive and  comprehended  grasp  of  them  by  the  consequences  of 
their  auto-infectiousness,  by  means  of  which  he  can  infer  or  explain  the 
more  tedious  descriptive  terms. 

Cancer. — The  word  cancer  is  best  regarded  as  the  substantive  which  Cancer, 
is  equivalent  to  the  adjective  malignant,  so  that  a tumour  that  is 
malignant  is  a cancer,  and  a cancer  is  a malignant  tumour.  If  we 
accept  this,  there  is  no  longer  any  need  of  discussing  the  compass  of 
the  word  cancer ; and,  indeed,  now  and  always,  this  has  been  the  most 
ready  and  natural  use  of  the  word,  and  the  one  most  universally  em- 
ployed. For  if  you  watch  the  writing  or  speaking  of  any  one  who, 
priding  himself  on  descriptive  accuracy,  limits  the  term  cancer  to 
carcinoma  (p.  139),  you  will  invariably  find  that  before  long  he  is 
using  the  word  cancer  as  the  equivalent  of  malignant. 

On  the  other  hand,  the  word  cancer  is  made  by  some  to  be  the  equiva- 
lent  of  carcinoma ; the  latter  having  a limited  application  to  a certain 
kind  of  tumour  structure  (see  Fig.  32).  Surely  this  is  superfluous. 

The  word  carcinoma  is  enough  for  its  proper  application,  and  in  patho- 
logical questions  of  precision,  there  is  no  hurry  or  vagueness  to  prevent 
the  employment  of  four  syllables.  So  I think  the  word  cancer  may  be 
left  to  its  colloquial  wide  signification  as  a malignant  tumour  of  any  sort, 
carcinomatous  or  otherwise.  Certainly,  tumours  of  various  histological 
structure  do  prove  auto-infectious  or  malignant.  The  tumours  which 
most  frequently  show  this  malignancy  are  in  order — (1)  Carcinoma  in 
all  its  forms,  (2)  Sarcoma,  (3)  Myxoma,  (4)  Lymphoma.  Other  tumours, 
also,  are  far  from  being  free  of  the  risk  of  auto-infection. 

Kecurrent  or  semi-malignant. — Auto-infection  is,  in  some  kinds  offiecunent 
tumours,  incomplete  in  its  manifestation.  Thus,  some  spindle-cell  SfO'vths. 
sarcomas  will  recur  often  after  removal,  and  yet  show  little  ten- 
dency to  invade  the  internal  parts.  Then,  again,  squamo-epithelial 
cancer  extends  to  the  glands,  but  not  generally  to  the  viscera.  Also, 
soft,  quickly  growing  sarcomata  will  extend  fiercely  to  the  viscera,  and 
not  invade  the  glands  at  all.  In  other  words,  auto-infection,  in  its 


136 


MICROSCOPICAL  ANATOMY  OP  TUMOURS. 


three  branches,  viz.  infection  of  site,  of  gland,  and  of  viscera,  is  not 
seen  equally  in  all  the  sorts  of  infectious  tumours.  This  is  significant, 
and  needs  working  out.  It  is  convenient  to  call  imperfectly  malignant 
tumours  semi-malignant.  Sir  J.  Paget  proposed  the  term  recurrent 
fibroid  for  spindle-cell  sarcoma,  and  its  use  was  at  one  time  general,  but 
is  now  giving  way  to  the  more  systematic  term.  Some  classification  of 
the  partially  infectious  tumours  by  their  kinds  of  infectiousness  may 
be  agreed  upon,  but  as  yet  the  time  has  not  come  for  it. 


OSTEOMA,  OSTEOID  CHONDROMA,  ENCHONDROMA. 

Vide  Fig.  28. 

When  bone  forms  a large  part  or  apparently  the  whole  of  a tumour, 
the  tumour  is  called  an  osteoma  j but  no  tumour  is  ever  formed  alto- 
gether of  bone,  thei’e  is  always  present  an  ossifying  matri.x  by  the 
ossification  of  which  the  bony  part  of  the  growth  enlarges.  The  kind 
of  matrix  varies  much;  thus,  sarcomata  or  even  carcinomata  may 
directly  ossify,  and  so  we  get  osteosarcoma  and  osteo- carcinoma ; but 
the  kinds  of  matrix  which  produce  growths  of  practically  a bony 
nature  are  generally  two,  viz.  periosteum  and  cartilage.  Periosteum, 
or  to  speak  more  exactly  a tissue  resembling  closely  the  deeper  layer 
of  the  periosteum,  forms  large  tumours  whose  transformation  into  bone 
takes  place  in  the  manner  shown  in  the  left  side  of  Fig.  28 ; the  cells 
take  the  shape  of  bone-cells,  and  the  matrix  calcifies;  these  tumours 
are  called  osteoid  chondroma  or  'periosteoma. 

Cartilage  often  appears  to  be  ossified  when  it  is  only  petrified  by 
deposit  of  calcareous  salts  in  its  matrix  (see  right  side  of  Fig.  28) ; 
this  change  is,  as  is  well  known,  the  first  step  in  ossification  of  cartilage. 
In  many  cartilage-tumours  the  process  goes  no  further,  or  it  may  pro- 
ceed to  complete  ossificatiou  through  the  several  stages  shown  in  the 
right  side  of  the  figure,  viz.  vacuolation,  formation  of  medulla-cells  in 
the  vacuoles,  and  direct  transformation  of  these  to  bone-cells,  as  seen  in 
the  lower  and  right  part  of  the  drawing.  More  rarely  the  cartilage- 
cells,  without  calcifying,  proliferate  and  change  directly  into  bone, 
as  seen  in  the  middle  of  the  figure. 

The  amount  of  cartilage,  periosteum,  or  bone,  present  varies  in- 
definitely in  different  cases.  When  cartilage  preponderates  the 
tumour  is  called  an  enchondroma ; when  bone  prepouderate.s,  an 
exostosis,  osteoma,  &c.,  according  to  its  shape  and  connections;  when 
periosteum  preponderates,  an  osteoid  chondroma,  as  before  said. 

Occasionally  the  amount  of  bone  and  cartilage  is  so  equal  that  it  is 
a matter  of  difficulty  to  decide  which  name  shall  be  used ; and  then 
the  terms  cartilaginous  exostosis  or  ossifying  enchondroma  are  em- 
ployed. Osteoid  chondromata  are  to  be  suspected  of  malignancy; 
such  tumours  compose  a part  of  what  were  called  osteoid  cancers. 
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FIGURE  30.— MYXOMA. 
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SARCOMA. 

Fig.  29. 

The  schematic  figure  (29)  is  composed  of  accurate  drawings  of 
portions  of  the  several  kinds  of  sarcoma  named,  but  they  are  gathered 
together  in  a diagrammatic  way,  the  forms  being  graduated  into  each 
other  as  they  are  when  found  side  by  side  in  the  same  tumour.  You 
meet,  indeed,  with  all  gradations  of  intermediate  forms ; for  although, 
as  a general  rule,  one  kind  of  sarcomatous  tissue  prevails  in  a tumour, 
it  is  far  from  unfrequent  to  have  more  than  one  of  the  kinds  present 
together,  the  characters  of  each  changing  into  those  of  the  other. 

The  distinctive  histological  character  of  sarcoma  is  the  possession 
of  a stroma  between  the  cells,  an  atmosphere  of  intermediate  matter 
which  surrounds  each  and  is  between  them  all;  the  qualities  of  this 
intermediate  or  “ intercellular  ” matter  determine  the  kind  of  sar- 
coma, as  in  the  class  of  connective  tissues  whose  developmental  stages 
the  several  kinds  of  sarcoma  closely  resemble.  The  class  of  connective 
tissues  includes  the  several  kinds  of  texture  whose  office  in  the  body  is 
passively  mechanical,  either  in  serving  as  adjuncts  to  the  muscular 
system  or  by  filling  up  interstices  between  organs  of  the  body  or 
by  entei’ing  into  textures  to  support  their  component  parts,  blood- 
vessels, &c.  Those  connective  tissues  which  penetrate  into  any  of  the 
organs  of  the  body  are  modified  in  consistence  and  in  arrangement  of 
their  elements  according  to  the  requirements  of  the  organ.  Thus,  in 
I the  brain  the  connective  tissue,  called  Neuroglia,  is  very  delicate  and 
soft,  and  has  scarcely  any  distinctness.  Also  the  connective  tissue  w'hich 
enters  into  the  lymphatic  glands  becomes  reduced  to  very  soft  fibrillar 
matter  between  the  lymph-cells.  In  these  instances,  and  in  others, 
the  connective  tissue  thus  comes  to  have  peculiarities  and  to  constitute 
strongly  marked  varieties.  Yet  all  connective  tissues  possess  this  com- 
mon feature  in  their  elementary  structural  composition— that  they  are 
made  up  of  cellular  bodies  between  which  their  proper  substance  forms 
an  intercellular  matter. 

The  relation  of  sarcoma  to  the  connective  class  of  tissues  appears 
to  be  this,  that  when  one  of  these  tissues  is  produced  very  rapidly  it 
has  no  time  for  its  intercellular  matter  to  acquire  the  proper  characters, 
and  so  remains  indeterminate,  while  it  also  is  small  in  quantity, 
the  cells  greatly  preponderating.  Thus,  any  of  the  normal  connective 
tissues  may  produce  by  rapid  development  a tumour  of  sarcous  tissues 
I or  sarcoma  (the  name  is  well  chosen,  aap^,  which  equals  caro  or  our 

► wordjiesh,  means  commonly  any  soft  animal  substance,  not  blood  nor 

i bone).  Thus  it  follows  that  there  are  several  kinds  of  sarcoma,  accord- 

f ing  to  the  tissues  from  which  they  are  developed.  The  principal 

i of  these  are  seen  in  the  above  schematic  figure.  The  round-celled 

I kinds  generally  arise  from  lymph-gland,  or  neuroglia,  or  mucous 

tissue;  hence  they  are  common  in  myxo-  or  glio-  or  lympho-sarcoma. 
E The  spindle-celled  kinds  arise  from  connective,  fibrous,  or  bony  tissue, 
I and  hence  are  most  common  in  fibro-sarcoma  or  osteo-sarcoma. 

MYXOMA. 

Pig.  30. 

The  name  myxoma  is  given  to  all  tumours  of  connective-tissue  type 
) (not  epithelial)  which  contain  mucus  or  mucin  in  their  intercellular 
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matter.  It  corresponds  nearly  to  gelatinous  sarcoma,  collonema,  and 
fibro-cellular  tumour  of  old  authors ; the  forms  of  the  cells  are  very 
variable,  but  in  the  moat  typical  examples,  and  especially  in  the  older 
and  fully  developed  parts,  the  cells  are  large  and  usually  multipolar  or 
“stellate,”  with  a distinct  nucleus  and  nucleolus;  the  stellate  branch- 
ing rays  of  the  cells  are  mutually  connected,  so  as  to  form  a more  or 
less  open  network,  in  the  interstices  of  which  the  mucous  semi-fluid 
lodges.  Beams  and  bands,  which  generally  have  a stiff  rigid  appear- 
ance and  an  angular  rather  than  a wavy  disposition,  pass  about,  divid- 
ing up  the  substance  of  the  tumour  into  very  imperfectly  defined 
sections,  more  or  less  visible  to  the  naked  eye ; from  these  arise  fine 
fibrils  continuous  with  the  cellulo-fibrillar  network.  Much  of  the 
tumour,  and  especially  the  younger  part,  may  be  found  formed  of 
spindle-cells ; these  are  really  connected,  by  threads  from  their  sides, 
with  the  intermediate  fibrillar  network,  and  it  can  often  be  seen  that 
the  stellate  forms  are  produced  by  the  drawing  out  of  these  threads  to 
greater  lengths,  through  the  separation  of  the  texture  elements  by  the 
increasing  quantity  of  mucus.  In  yet  other  examples  or  parts  the 
prevailing  form  of  the  cells  is  round,  or  with  one  pole ; the  round  cells 
resemble  ordinary  mucous  corpuscles,  and  are  scattered  among  the 
fibrils  in  the  mucoid  matter ; they  often  contain  many  fat-grains,  and 
are  found  in  the  oldest  parts  of  the  tumour,  representing  the  sene- 
scence of  its  cells.  There  is  also  a great  variability  of  the  intercellular 
substance,  first,  in  proportion  of  the  fibrous  to  the  cellular  part ; and 
second,  in  the  proportion  which  these  solid  elements  bear  to  the  mucoid 
interstitial  matter ; thus,  there  is  a fibrous  myxoma,  and  a clear  pellucid 
variety,  with  much  mucous  fluid,  perhaps  even  forming  cysts  (hyaline 
and  cystic  myxoma).  In  some  examples  there  are  large  polynucleated 
cells,  identical  with  the  so-called  giant-cells  of  “ giant-cell”  sarcoma. 

In  the  theory  of  types,  myxoma  is  affiliated  to  certain  natural  tissues, 
in  particular  the  jelly  of  the  umbilical  cord,  the  vitreous  of  the  eye  at 
a stage  of  its  development,  and  the  early  stages  of  adipose  tissue,  or 
to  a stage  of  bone  formation  out  of  cartilage.  It  will  be  seen  that 
these  typical  tissues  are  only  transitory  in  their  nature,  as  compared 
with  such  stable  tissues  as  bone,  cartilage,  tendon.  In  accordance 
with  this  instability  of  their  type,  myxomas  themselves  show  many 
transitions  to  various  kinds  of  connective  tissue  ; these  transitions  are 
chiefly  towards  cartilage  or  fat  (myxomatous  enchondroma,  myxoma- 
tous lipoma).  Tumours  are  not  infrequent,  especially  in  the  parotid 
region,  which  are  intermediate  between  cartilage  and  mucous  tissue, 
so  that  one  cannot  say  to  which  they  most  properly  belong;  also,  many 
fatty  tumours  show  clear  gelatinous  patches  of  mucous  tissue  in  all 
transitions  to  fat,  while  many  myxomata  show  opaque  spots  composed 
of  true  adipose  tissue. 


Fig.  31. 

The  essential  character  of  adenoma  lies  in  the  possession  of  a glan- 
dular structure  ; but  the  comparative  amount  of  the  glandular  element 
varies  much.  There  is  also  variety  in  the  kind  of  tissue  which  is  found 
between  the  gland-follicles.  Some  tumours  show  structure  almost  iden- 
tical with  that  of  compound  racemose  glands,  having  natural-looking 
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follicles  separated  by  delicate  connective  tissue,  more  commonly  the  fol- 
licles are  dilated  more  or  less,  so  as  to<form  cysts ; one  or  more  of  these 
may  prevail,  so  as  to  give  a cystic  character  to  the  whole  (cystic  ade- 
noma). Besides  the  cysts  arising  in  this  way,  others  may  be  formed  by 
a breaking  down  of  the  intermediate  tissue,  especially  if  it  happen  to  he 
mucous  tissue.  But  as  a rule  the  glandular  elements  are  surrounded  and 
separated  by  a more,  plentiful  formation,  which  may  he  so  much  deve- 
loped as  to  more  or  less  entirely  take  away  the  glandular  character  of  the 
growth;  this  interstitial  tissue  may  either  be  fibrinous,  sarcous,  or 
mucous,  or  more  rarely  cartilaginous  or  areolar ; or  it  may  present 
I characters  combining  these  or  mediate  between  them  (adeno-Jibroma — 

' sarcoma — myxoma).  When  the  proportion  of  gland  is  small,  there  is 

! doubt  whether  it  is  not  part  of  the  original  gland-tissue  persisting  in 
the  new  substance.  Thus,  the  relative  augmentation  of  the  cavities  of 
ducts  or  follicles  may  make  the  tumour  take  the  character  of  cyst,  or 
the  relative  augmentation  of  the  intermediate  tissue  may  make  it  take 
the  character  of  sarcoma,  myxoma,  or  fibroma ; but  if  the  glandular 
' substance  is  maintained  in  due  proportion,  the  natural  resemblance  of 
, adenoma  is  to  carcinoma. 

And,  indeed,  if  the  glandular  substance  is  maintained  in  due  pro- 
portion, then  a very  little  change  is  needed  to  give  to  adenoma  the 
characters  of  carcinoma.  When  the  characters  of  carcinoma  are 
! studied  it  will  be  found  that  these  characters  are  of  the  same  general 
description  as  those  of  adenoma.  In  either  case  there  is  a meshwork 
of  fibrous  or  sarcous  substance,  forming  spaces  in  wbicb  cells  of  a more 
or  less  epithelioid  type  are  packed  together.  The  difference  is  one 
sometimes  requiring  close  observation  and  not  always  to  be  determined 
quite  satisfactorily,  whilst  in  other  cases  it  is  obvious  enough.  The 
structural  diffei’ence  between  adenoma  and  carcinoma  lies  in  this,  that 
in  an  adenomatous  tumour  the  glandular  epithelium  is  regular  and  com- 
posed of  even-sized  and  relatively  small  cells,  whose  nuclei  are  generally 
single  and  do  not  contain  many  nucleoli  ; the  cells  do  not  vary  in  form, 
and  line  the  follicles  of  the  adenoid  texture  in  an  even  and  orderly 
manner;  whilst  in  carcinoma  the  nuclei  in  the  cells  are  larger  and 
> brighter,  and  have  many  nuclei,  and  the  cells  vary  much  in  form  and 

' size  and  compose  usually  compact  masses  projecting  into  irregular 

bulbs  in  the  sarcous  stroma,  instead  of  lining  follicular  cavities. 

i CARCINOMA. 

I Fig.  32. 

The  term  carcinoma  is  now  distinctively  applied  to  such  tumours  as 
( have  a structure  of  the  following  description,  viz. — A meshwork  of 

; fibrous  or  sarcous  substance  composing  an  alveolar  structure,  whose 

J interstices  are  filled  with  cells.  These  may  h.ave  no  orderly  or  metho- 

- dical-looking  arrangement,  being  packed  in  the  crevices  in  the  mesh- 

: work  (or  alveoli,  as  they  are  called),  and  extending  casually  from 

I alveolus  to  alveolus,  so  as  to  make  a complementary  meshwork.  The 

I carcinomatous  character  is  determined  by  the  presence  of  such  alveolar 

I structure,  with  cell-collections  lodged  in  it ; the  decisive  point  consists 

^ in  these  cells  lying  close  together  without  any  intercellular  substance ; 

I the  cells  generally  vary  in  shape,  and  have  large  nuclei,  with  large  and 

II  bright  nucleoli.  But  often  the  cells  have  an  arrangement  very  like  the 

[■  epithelial  lining  of  the  follicles  of  the  secreting  glands,  a structure 
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which  may  he  so  well  pronounced  as  to  bring  them  almost  into  con- 
tinuity with  adenomas;  they  differ  from  these  chiefly  in  their  history 
as  being  infectious,  so  as  to  extend  into  the  neighbouring  tissues,  to  the 
glands,  or  to  the  viscera.  The  structure  showing  only  those  minor 
peculiarities  which  I have  just  described. 

Five  leading  types  of  carcinoma  may  at  present  be  conveniently 
distinguished. 

1st.  Those  in  which  the  fibrous  meshwork  is  in  preponderance,  and 
the  epithelioid  contents  of  the  alveoli  are  scanty,  and,  perhaps,  also 
prone  to  perish  early,  so  that  they  are  found  more  or  less  degenerate 
within  the  fibrous  meshes — Hard  Carcinoma,  or  Scirrhus. 

2nd.  Those  in  which  the  fibrous  meshwork  is  in  smaller  proportion, 
and  the  epithelioid  contents  are  plentiful,  making  large  collections  of 
cells,  but  with  no  evident  approach  in  the  form  of  these  collections  to 
the  shapes  of  gland-acini,  and  no  evident  resemblance  of  the  compo- 
nent cells,  either  to  the  columnar  epithelium  of  mucous  glands,  or  the 
squamous  epithelium  of  cuticle— Soft  Carcinoma.  This  kind  occurs 
especially  in  glands,  and  the  transformation  of  the  glandular  tubes  or 
follicles  to  cancer  alveoli  can  be  seen  in  all  stages  in  the  growing 
margin  of  the  tumour  (see  the  upper  two  drawings  in  Fig.  3^2,  from 
the  liver  and  kidney). 

3rd.  A structure  essentially  such  as  that  last  described,  but  with  this 
difference,  that  the  epithelioid  cells  have  a quantity  of  mucus  between 
them,  which  is  regarded  as  arising  from  a transformation  of  them. 
This  change  to  mucus  may  be  carried  to  such  an  extreme  that  scarcely 
any  cellular  elements  are  left,  while  the  alveolar  meshes  in  which  the 
mucus  is  contained  becomes  very  strikingly  visible  from  its  nakedness 
and  the  pellucidity  of  the  mucus — Colloid,  or  Alveolar  Cancer.  A com- 
mon seat  of  this  is  the  wall  of  the  alimentary  canal,  where  it  may  he 
traced  arising  from  Lieberkiihn’s  follicles. 

4th.  A structure  in  which  the  epithelial  cells  resemble  squamous 
epithelium,  and  form  masses  which  are  very  like  the  follicles  of 
cutaneous  glands,  or  occasionally  like  rudimentary  hairs ; the  tubular 
and  bulbous  forms  may,  how'ever,  be  seen  ramifying  like  the  lymphatic 
vessels  of  the  skin,  as  if  their  form  were  moulded  to  the  lymphatic 
plexus — Epithelioma.  In  these  cancers  peculiar  bodies  are  found, 
composed  of  flattened  cells  disposed  concentrically  so  as  to  form  a 
scaly-walled  globe  (a.  Fig.  32)  whose  appearance  is  like  the  section  of 
an  onion,  or  like  a bird’s  nest  j these  are  so  large  as  often  to  be  visible 
to  the  naked  eye;  when  they  are  numerous  and  well  characterised, 
they  are  diagnostic;  some  authors  (Billroth)  distinguish  a variety  of 
this  cancer  in  which  the  stroma  preponderates  over  the  epithelial  part, 
calling  it  scirrhus  of  the  skin — Squamous  Epithelial  Carcinoma. 

5th.  A structure  in  which  the  epithelial  cells  resemble  ordinary 
columnar  epithelium,  and  the  structure  itself  is  quite  like  normal 
mucous  membrane,  in  which  it  always  primarily  arises  (alimentary 
canal,  especially  colon,  uterus)  ; the  secondary  formations  which  occa- 
sionally occur  in  these  cases,  in  the  liver  especially,  have  the  same 
structure,  and  thus  a tissue  like  the  glandular  mucous  membrane  of  the 
colon  may  be  found  in  the  liver — Cylindrical  Epithelial  Carcinoma. 

The  fourth  and  fifth  varieties  are  distinguished  from  the  three  first 
as  epithelial  cancers  or  epithelioinata.  Some  authors  have  used  the 
term  cancroid  for  the  fourth  variety,  as  though  it  were  not  completely 
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cancerous.  These  are  less  likely  to  infect  the  viscera  than  the  first  two 
varieties,  which  are  the  most  infectious  of  all  tumours,  though  they  are 
very  far  from  being  the  only  kinds  of  infectious  tumours. 


LYMPHOMA. 


Fig.  33. 

The  name  lymphoma  is  given  to  such  growths  as  have  a microscopic 
structure  like  that  of  lymphatic  glands ; in  particular,  which  have  a 
finely  reticular  meshwork,  connected  with  which  are  some  fixed  cells 
at  tolerably  regular  intervals,  not  unlike  the  fixed  cells  of  connective 
tissue,  but  generally  larger.  Within  the  meshes  of  this  network  are 
numerous  cells,  which  resemble  lymph-cells,  and  hence  are  also  like  pus- 
cells  and  white  blood-cells.  The  proportion  of  network  to  the  con- 
tained lymphoid  cells  is  variable;  sometimes  the  quantity  of  fibre  is 
great,  and  the  structure  is  then  like  lymph-gland  tissue  hardened  by 
chronic  inflammation.  In  other  cases  the  proportion  of  cells  becomes 
very  large,  while  the  network  grows  very  delicate  and  open  textured. 
The  fixed  stellate  cells  here  appear  to  multiply,  and  produce  a progeny 
of  the  loose  movable  cells  in  the  meshwork,  as  if  infected  by  the  latter. 
The  whole  mass  then  appears  as  fine  filaments  making  hold  meshes, 
which  are  filled  with  round  granular  cells,like  lymph-cells,  hut  generally 
larger  than  these,  and  having  large  nucleus  and  many  bright  nucleoli. 
Such  cells  at  first  appear  to  make  up  the  whole  substance,  hut  they  easily 
brush  or  wash  out  of  the  meshes,  leaving  the  network  very  conspicuous. 
It  will  be  noticed  that  the  degree  of  structure  here  described  is  very 
rudimentary.  Indeed,  sections  of  ante-mortem  blood-clot  from  within 
a vein  (see  figure)  closely  correspond  to  the  description.  So  also  does 
tubercle  in  the  more  recently  formed  outer  edge  of  it,  where  its  texture 
is  very  like  blood-clot ; hence  it  is  by  some  classed  with  lymphoma. 
Scarlatinous  tonsils  and  typhoid  Peyer’s  patches  likewise  have 
lymphoma  structure.  However,  the  plan  of  structure  is  so  meagre 
that  it  is  not  enough  to  form  a bond  of  union  between  diseases  clini- 
cally so  remote. 

When  found  in  the  form  of  tumours,  more  properly  so  called, 
lymphoma  generally  takes  its  rise  in  the  lymphatic  glands;  those  of 
the  neck  are  especially  liable  to  it,  then  those  of  the  abdomen  and  of 
the  mediastinum.  It  is  also  found  in  the  alimentary  canal,  especially 
the  small  intestine  and  stomach,  and  in  the  spleen,  liver,  kidney,  &c. 
Formations  of  a similar  structure  have  been  met  with  in  various 
organs  in  leukaemia,  chiefly  in  the  liver,  in  the  form  of  small  gi-ains  of 
a pale  substance. 

Lymphoma  may  prove  malignant,  that  is,  infectious  to  parts  around, 
especially  when  the  cellular  elements  are  very  numerous  (in  which 
case  the  tumour  is  called  lympho-sarcoma  by  Virchow);  it  then 
corresponds  to  a part  of  what  used  to  be  included  under  the  whole 
name  medullary  cancer,  which,  as  formerly  used,  would  include  also  soft 
sarcoma  and  soft  carcinoma.  Indeed,  these  tumours,  when  the  cell- 
elements  greatly  preponderate,  become  very  much  like  each  other,  if 
not  undistinguishable  as  far  as  their  mere  structure  is  concerned. 


Virchow,  ‘ Die  Krankliaften  Geschwulste,’  1862-5.- 


. ..  .............  .ci.  vjcaeiiw aisie,  looi-o.— Paget,  ‘ Surdcal  Patholoey,’  1870. 

-Ahernelhy.  ‘On  rumours.’--- Pathological  Society  Txaui.’-Wilks  and  Moxon7‘ Patho- 
IpSy- — BiUroth,  E16niens  cle  Pathologie  Cliirurgicale,’ 1868. — Holmes  ‘Svstpm  nf 
Surgery,’  1870.’-‘  Debate  on  Cancer  of  Pathologicia  Society,’  1874  ’ ^ 
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SUEGERY  OF  THE  CUTANEOUS  SYSTEM. 

CHAPTER  lY. 

CONTUSIONS. 

A “contusion”  is  caused  by  a blow  from  a blunt  instrument,  and  is 
uncomplicated  with  any  solution  of  continuity  of  the  skin.  When  the 
blow  has  been  suflScient  to  produce  rupture  of  the  small  vessels  in  the 
skin  and  subcutaneous  tissue,  an  “ ecchymosis  ” or  “ bruise  ” is  said 
to  exist : u^hen  it  so  injures  the  deeper  tissues  as  to  cause  effusion  of 
blood  from  rupture  of  some  of  the  larger  vessels,  “ extravasation  of 
blood”  is  said  to  be  present. 

Pain,  swelling,  and  bruising  are  the  three  symptoms  that  consecu- 
tively follow  a blow.  In  mild  cases,  however,  the  last  need  not 
necessarily  follow. 

An  " ecchymosis  ” is  an  effusion  of  blood  into  the  skin  and  subcu- 
taneous tissue,  and  it  shows  itself  within  a few  minutes  or  hours  of  the 
injury,  according  to  the  force  employed  and  depth  of  tissue  injured, 
as  a livid  red,  deep  blue,  or  black  patch,  which  in  the  course  of  twelve 
or  eighteen  hours  becomes  larger  and  lighter  at  its  margins.  About 
the  third  day  it  assumes  a violet  tint,  on  the  fifth  an  olive  brown,  on 
the  sixth  a green,  on  the  seventh  or  eighth  it  has  a yellow  aspect,  and 
this  fading  into  a lemon  tint  then  disappears  altogether.  An  ordinary 
hruise  generally  runs  through  all  these  stages  in  about  two  weeks,  the 
rapidity  of  the  process  depending  much  upon  the  amount  of  hlood 
effused  and  the  reparative  power  of  the  patient.  When  no  blood  has 
been  effused  into  the  skin,  but  “ extravasation  ” taken  place  in  the 
deeper  parts  beneath  a dense  fascia,  the  discoloration  of  the  integu- 
ments may  not  appear  for  three  or  four  days,  while  in  some  cases  where 
the  blood  has  made  its  way  between  the  tissues,  and  reached  the  skin 
away  from  the  seat  of  injury,  the  “ ecchymosis  ” will  be  at  some  distance 
from'the  spot  at  which  the  injury  was  received ; and  when  much  effused 
blood  exists,  the  swelling  will  he  great. 

On  making  a section  of  a bruised  part,  the  skin  will  be  found 
throughout  its  thickness  infiltrated  with  blood,  and  will  feel  firmer 
and  thicker  than  natural.  These  points  are  sufficient  to  indicate  the 
fact  that  the  bruise  had  been  received  during  life  •,  for  a blow  applied  to 
a body  after  death  will  never  cause  such  general  effusion  of  blood  into 
the  cutis,  nor  such  an  increase  of  firmness  in  the  skin,  while  the  effusion 
of  hlood  that  takes  place  will  be  in  small  quantities  and  venous,  and 
beneath  or  upon,  not  in,  the  cutis. 

Neither  purpuric  patches  nor  those  of  “ erythema  nodosum  ” ought 
to  be  mistaken  for  bruises.  The  general  diffusion  of  the  spots  over  the 
body  in  the  one  case,  and  the  history  and  general  aspect  of  the  other 
affection,  should  prevent  the  error.  It  should  be  remembered,  how- 
ever, that  in  purpuric  patients  and  in  “ bleeders  ” a slight  blow  or 
pinch  may  he  followed  by  a severe  bruise. 

A slight  contusion  may  only  he  followed  by  some  local  pain  and 
swelling,  the  swelling  becoming  red,  and  then  disappearing.  The 
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wheal  that  rises  after  a lash  with  a whip  is  the  best  illustration  of  this 
fact. 

A severe  contusion  may  cause  a rupture  of  a large  artery  or  vein,  Eupture  of 
under  which  circumstances  a fatal  extravasation  may  ensue;  or,  it 
may  so  crush  or  pulp  the  tissues  as  to  destroy  their  vitality ; which 
a spent  cannon-ball  may  accomplish.  More  frequently,  however,  a 
severe  contusion  causes  a separation  of  the  skin  from  the  deep 
fascia  and  parts  beneath,  with  more  or  less  extravasation  of  blood 
into  the  split  tissues.  The  effects  of  a contusion  also  vary  accord- 
ing to  locality;  thus,  in  an  adult  a blow  over  the  scalp  may  be 
followed  by  a local  effusion  of  blood,  and  in  a child  this  effusion  may 
go  on  so  as  to  form  a swelling  involving  more  or  less  o^the  whole 
vertex.  In  the  buttocks  and  loins  blood  may  be  so  effused  as  to  give 
rise  to  a large  fluctuating  tumour.  In  the  loose  cellular  tissue  of  the 
scrotum  an  effusion  of  blood  may  give  rise  to  enormous  enlargement, 
and  in  the  eye  every  one  is  familiar  with  the  change.  Where  the  ex- 
travasation of  blood  has  been  extensive,  the  removal  of  the  clot  is  a 
work  of  time.  In  some  cases  the  blood  remains  fluid  for  a long  period, 
and  at  length  becomes  absorbed ; in  some  it  breaks  down,  and  gives 
rise  to  suppuration.  In  exceptional  instances  it  becomes  apparently 
encysted,  and  “ there  is  suflicient  reason  to  believe,”  says  Paget,  “ that 
blood  extra vasated  in  a contusion  may  be  organised,  requiring  the 
character  of  connective  tissue,  becoming  vascular,  and  taking  part  in 
the  repair  of  the  injured  tissues.”  These  changes  are  seen  in  the 
repair  of  fractures,  and  in  ligatured  or  twisted  vessels.  In  some  cases, 
in  which  a large  blood  tumour  formed,  aud  a solid  coagulum  existed, 
the  clot  suddenly  softens  down,  and  is  then  absorbed.  In  March,  1876, 
this  was  well  illustrated  in  the  case  of  a boy,  mt.  12,  who  was  under 
my  care  in  Guy’s  Hospital,  with  an  enormous  blood  tumour  in  the 
gluteal  region. 

Teeatment. — A slight  bruise  requires  no  treatment,  and  if  left  alone  Treatment  of 
will  get  well,  for  blood  is  often  rapidly  absorbed,  as  is  seen  in  the  eye.  contusions. 
To  check  extravasation,  cold  is  the  best  application  in  the  form  of 
pounded  ice  in  a hag,  or  a mixture  of  salt  and  saltpetre,  or  the  iced 
poultice.t  Should  any  disposition  to  inflame  appear,  some  lead  or  spirit 
lotion  may  he  used.  To  hasten  on  the  absorption  of  the  efi’used  blood, 
tonics  are  often  of  service,  and  the  application  of  gentle  pressure  by 
means  of  bandages  or  strappings. 

A lotion  of  the  tincture  of  arnica,  one  ounce  to  a pint  of  water, 
seems  to  have  some  influence  in  hastening  the  absorption  of  blood. 

Some  of  the  stimulating  liniments,  such  as  the  soap  or  opium,  may 
likewise  he  employed. 

In  more  severe  and  extensive  effusion  of  blood,  when  the  circu-  Local 
lation  in  the  part  is  interfered  with,  cotton  wool  or  lint  soaked  stimulants, 
in  oil  and  covered  with  cotton  wool  are  the  best  dressings ; by 

t Ice  poultices,  as  suggested  by  Maissoneuve,  are  excellent  for  the  local  appli- 
cation ot  cold,  and  arc  made  as  follows  : — Take  of  linseed  meal  a sufficient  quantity 
to  form  a layer  from  three  quarters  to  an  inch  thick,  spread  a cloth  of  proper  size; 
upon  this  at  intervals  of  an  inch  or  more,  place  lumps  of  tee  of  a convenient  size — of  a 
big  marble — then  sprinkle  them  over  lightly  with  the  meal,  cover  with  another  cloth, 
folding  in  the  edges  to  prevent  the  escape  of  the  mass,  and  apply  the  thick  side  to  the 
surface  of  wound.  The  exclusion  of  air  retards  the  melting  of  the  ice  and  the  thick 
layer  intervening  between  it  aud  the  surface  prevents  painful  or  injurious  contact,  lu 
injuries  to  the  abdomen  this  remedy  is  very  applicable.  Dr.  W.  H.  Boughtv.  of  the 
U.  8.  A.,  speaks  highly  of  it.  Circular  No.  S.  ^ 
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them  warmth  is  maintained  in  the  part  j moist  applications  are  not  so 
good. 

When  the  blood  remains  fluid,  the  surgeon  must  not  be  tempted  to 
draw  it  off  until  all  hope  of  its  absorption  has  been  abandoned.  To 
meddle  in  these  cases  is  often  injurious ; but  when  the  blood  has 
broken  up  and  suppuration  appeared,  a free  incision  into  the  part,  fol- 
lowed by  the  application  of  a poultice,  is  good  practice,  the  cavity  being 
kept  clean  by  syringing  with  Condy’s  fluid  or  iodine  lotion. 

When  the  fluid  blood  has  to  be  evacuated,  it  ought  to  be  effected  by 
a free  opening,  unless  it  can  be  drawn  off  by  the  “aspirator,”  or 
exhausting  syringe,  as  by  this  means  the  fluid  is  removed  and  no  air 
let  in. 


Wounds. 

When  the  soft  parts  of  the  body  are  divided  by  any  mechanical 
force  applied  externally,  they  are  said  to  be  wounded ; when  the  “ solu- 
tion of  continuity  ” is  produced  by  a sharp-edged  instrument,  the  wound 
is  called  “incised;”  when  with  a pointed  one  that  stabs  or  pricks, 
“punctured  when  with  a blunt  instrument  .that  tears,  “lacerated 
and  when  with  any  implement  that  bruises,  “ contused.” 

When  the  parts  are  only  divided,  the  wound  is  called  “simple;” 
when  associated  with  the  introduction  of  foreign  bodies,  accompanied 
by  hmmorrhage  or  pain,  “ complicated.” 

All  the  above  wounds  are  described  as  being  “ open?'  (The  outer  part 
of  the  wound  so  gaping  as  to  expose  the  deeper  parts.)  This  term  being 
applied  in  contradistinction  to  the  “ suhcutaneous,”  or  that  in  which 
the  external  wound  is  very  small  in  comparison  with  the  internal. 

Incised  wounds,  as  made  by  accident  or  operation,  gape  much  when 
the  divided  tissues  are  on  the  stretch,  or  the  wound  is  transverse. 
In  some  localities  this  gaping  is  more  marked  than  in  others,  the 
elasticity  of  the  skin  and  possibly  its  muscularity  influencing  this 
result.  Thus,  in  the  sole  of  the  foot  and  palm  of  the  hand,  the 
separation  of  the  edges  of  a wound  is  very  slight,  when  in  the  full 
mammary  gland  or  in  other  parts  of  the  body  in  which  there  is  abun- 
dance of  fatty  tissue  beneath  the  skin,  the  gaping  is  very  great. 

The  skin  is  the  most  elastic  tissue  in  the  body,  and  retracts  on 
division  more  than  any  other.  Arteries,  probably,  are  next,  and 
muscles  stand  third,  these  facts  being  well  exemplified  in  a flap 
amputation. 

The  “ Heeding”  that  attends  an  incised  wound  depends  entirely  upon 
the  size,  number,  and  character  of  the  vessels  divided.  In  most 
people  the  division  of  capillaries  stops  by  natural  processes,  except  in 
subjects  of  the  haemorrhagic  diathesis.  Venous  bleeding  also,  except 
from  large  trunks,  usually  soon  ceases  on  elevating  the  part  or  on  the 
application  of  a little  steady  pressure.  Arterial  haemorrhage  will  be 
profuse  when  from  large  vessels,  or  persistent  till  the  bleeding  vessel 
has  been  secured  by  torsion  or  ligature. 

The  pain  attending  an  incised  wound  varies  in  its  nature  and  degree, 
according  to  the  sensibility  of  the  patient  and  position  of  the  wound, 
the  pain  of  anticipation  doubtless  aggravating  it  in  the  case  of  an 
operation. 

Teeatment. — To  arrest  Heeding  is  the  surgeon’s  first  aim,  and  in 
the  chapter  on  haemorrhage  the  necessary  means  will  be  discussed.  To 
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clean  the  wound  by  the  removal  of  all  foreign  material  is  the  next, 
which  is  to  be  done  by  the  fingers  and  forceps  of  the  surgeon,  and  a 
stream  of  water  over  the  part,  aided  by  cotton  wool,  clean  sponge,  or 
tow.  The  less  manipulation  the  surface  of  the  wound  is  subjected  to 
the  better. 

Where  primary  union  is  wanted,  the  cut  surfaces  and  edges  of  the 
tvounds  are  to  he  brought  into  apposition  by  means  of  sutures  aud  pro- 
bably by  strapping,  and  when  the  wound  is  a deep  one  these  objects  are 
materially  assisted  by  the  lateral  application  of  pads  and  the  pressure 
of  a bandage.  Indeed,  in  the  treatment  of  all  large  wounds,  whether 
the  result  of  accident  or  operation,  in  which  primary'  union  is  desired, 
the  benefit  of  a little  firm  pressure  over  the  part  is  very  advantageous ; Valae  of  loca 
in  some  cases  a pad  of  lint  is  the  best  material  to  use,  in  others  cotton  Pfessure. 
wool,  while  the  whole  should  be  bound  together  by  some  good  strapping 
or  a bandage.  Where  the  edges  of  a wound  can  be  brought  together 
without  sutures  or  strapping,  a pad  of  dry  lint  fixed  over  the  part  by 
a bandage  is  an  efficient  dressing.  Small  and  superficial  wounds  may 
be  brought  together  by  strapping,  sutures  being  only  employed  when 
the  length  of  wound  is  very  extensive,  or  where  there  is  too  much  gaping, 
or,  as  on  the  face,  where  strapping  cannot  be  accurately  applied. 

In  superficial  wounds  the  flexible  collodion  of  the  British  Pharmaco- 
poeia may  be  used,  the  edges  of  the  wound  being  held  in  apposition 
whilst  it  sets.  Two  or  three  coatings  must  be  applied. 

In  wounds  where  sutures  are  not  required,  and  the  edges  can  be 
brought  together,  lint  saturated  with  the  compound  tincture  of  benzoin 
is  the  best  application. 

Sutures  in  superficial  wounds  may  be  inserted  superficially,  but  in  deep  On  sutures, 
wounds  must  be  put  in  deeply.  To  adapt  the  skin  surfaces  of  a deep 
wound  without  procuring  apposition  in  the  deeper  parts  is  bad  practice, 
and,  where  union  takes  place,  it  produces  harm,  by  holding  in  the  secre- 
tions. Sutures  should  only  in  exceptional  cases  pass  through  muscles. 

Sutures. — There  are  four  principal  kinds  of  sutures ; the  interrupted, 
uninterrupted,  tioisted,  and  quilled. 

The  interrupted  suture  is  that  usually  employed  in  ordinary  wonnds.  Interrupted 
It  can  be  made  with  a curved  or  straight  needle,  according  to  con-  suture, 
venience,  armed  with  a single  thread  of  well-waxed  silk — the  fine 
silk  line  sold  by  tacklemakers 
being  the  best.  The  needle  is 
then  introduced  through  one  side 
of  the  wound  from  without,  in- 
wards, obliquely  through  the  tis- 
sues, and  made  to  pass  through 
the  opposite  side  in  the  same 
direction  from  within,  outwards. 

The  edges  of  the  wound  should 
then  be  carefully  drawn  together, 
and  the  two  ends  of  the  suture 
fastened  in  a double-reef  knot.  A 
granny  (Fig.  120)  is  by  no  means 
a bad  knot  to  make,  as  it  is  a slip 
knot,  and  may  be  tightened  at 
pleasure,  a third  knot  securing 
the  whole.  The  knot  of  the  suture 
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The  interrupted  suture. 
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too  should  be  brought  to  one  side  of  the  wound  (Pig.  34) ; and  in  fasten- 
ing the  suture  it  is  only  necessary  to  draw  the  knot  tight  enough  to  keep 
the  edges  of  the  wound  in  apposition,  and  not  to  strangle  them,  as 
illustrated  in  Fig.  34.  In  a large  wound,  sutures  and  strapping  may 
alternate  ; in  others  the  sutures  may  be  inserted  about  half  or  three 
quarters  of  an  inch  apart. 

The  uninterrupted,  continuous,  or  Glover's  suture  is  usually  employed 
where  a very  close  and  accurate  adaptation  of  the  margins  of  the 
wound  is  wanted,  as  in  wounds  of  the  intestine,  the  eyelid,  the  face, 

and  the  penis  after  circum- 
cision in  the  adult;  also  after 
the  removal  of  the  breast  or 
other  tumour.  For  this  pur- 
pose the  needle  should  be 
small  and  the  ligature  fine ; 
and  the  stitch  is  that  of  the 
sempstress.  Fig.  35  illus- 
trates the  suture  as  applied 
to  the  intestine. 

In  both  these  forms  of 
suture  the  stitches  should 
be  removed  on  the  third  or 
fourth  day ; they  may  often 
be  taken  out  from  the  face 
on  the  second.  If  left  in  long  they  set  up  irritation  and  ulceration. 

Iron,  or  silver  wire  sutures  are  preferred  by  some,  as  they  are 
thought  to  be  less  irritating  than  silk.  I have  tested  them  together  in 
the  same  wound  on  many  occasions,  and  have  failed  to  confirm  this 
assertion.  They  are  not,  however,  more  irritating,  and  may  be  used ; 
nor  need  they  be  tied,  a double  twist  being  sufficient  to  secure  their  ends. 
Wire  sutures  at  times,  however,  set  up  very  little  irritation.  Gut  and 
horsehair  seem  to  be  the  least  irritating  materials  we  possess  for 
sutures,  and  should  be  used  in  plastic  operations. 

The  twisted  suture  is  that  which  formerly  was  always  employed  for 
bringing  together  the  parts  after  the  operation  for  harelip.  It  is  stiil 

often  so  used,  as  well  as  in  cheilo- 
plastic  operations  and  others  on 
the  face  and  abdominal  walls. 
To  apply  it,  some  fine  pins  with 
fiat  heads,  silk,  and  cutting  pliers 
are  wanted. 

The  pins  are  employed  to  bring 
the  surfaces  of  the  wound  in 
contact.  In  lip  cases,  the  point 
should  be  introduced  half  an 
inch  or  more  from  the  margin  of 
the  wound,  and  passed  obliquely 
through  its  thickness  down  to. 
but  not  through,  the  lining  mu- 
cous membrane  (Fig.  36.),  then 
it  should  be  introduced  into  the 
opposite  side  and  brought  out  through  the  skin  at  a correspond- 
ing point.  With  a piece  of  silk  the  wound  may  then  be  drawn  together 


Eig.  36. 


The  twisted  suture. 


Fig.  35. 


The  continued  suture  as  applied  to  the  intestine. 
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by  means  of  a figure-of-eight  twist  around  the  two  ends.  Should  the 
apposition  of  the  surfaces  be  imperfect,  the  pin  should  be  taken  out 
and  readjusted,  and  in  this  lies  the  great  advantage  of  this  form  of 
suture.  A second  and  third  pin  may  then  be  introduced  in  the  same 
way.  After  the  silk  has  been  tied  in  knots  and  the  ends  cut  off,  the 
points  of  the  needles  ought  to  be  removed,  and  the  soft  parts  pro- 
tected, if  necessary,  from  the  ends  by  a small  piece  of  lint  or  strapping 
passed  beneath. 

Instead  of  silk  being  twisted  round  the  pins,  a section  of  an  india- 
rubber  tube,  in  the  form  of  a ring,  has  been  employed  by  Mr.  Gariel 
much  in  the  same  way  as  Mr.  H.  Lee  applies  his  India  rubber  over  a 
pin  employed  for  varicose  veins,  either  of  the  extremities  or  testicle.  I 
have  tried  the  plan  in  many  cases,  and  find  it,  though  beneficial,  yet  not 
better  than  silk. 

The  quilled  suture  is  very  valuable,  particularly  in  deep  wounds,  Quilled 
tending  more  than  any  other  to  keep  the  parts  in  apposition.  In  plastic  suture, 
operations  in  the  perinasum  in  the  female  it  has  always  been  a favourite, 
and  although  I gave  it  up  in  these  cases  for  many  years  in  favour  of 
metal  sutures,  I now  use  it  with  considerable  success.  In  gastrostomy  it 
is  probably  the  best  we  possess  for  holding  equably  the  margins  of  the 
open  stomach  to  the  edges  of  the  wound,  as  it  is  in  other  cases  of 
abdominal  cysts,  ovarian  and  otherwise,  in  which  the  same  end  is 
sought. 

For  the  application  of  this  suture,  a strong  curved  needle  with  an 
eye  at  the  end  and  threaded  is  to  be  inserted  at  least  three  quarters  of 
an  inch  from  one  margin  of  the  wound,  and  made  to  pass  well  down  to 
its  depths,  then  brought  out  through  the  other  margin  in  a corre- 
sponding line.  The  loop  of  the  suture  should  now  be  caught  and  held, 
and  the  needle  withdrawn  ; a piece  of  bougie,  cut  the  required  length, 
being  introduced  into  the  loop,  is  fixed  by  drawing  the  free  ends  of 
the  ligature  home  (Fig.  37).  A second  or  third  suture  can  be  applied 

FiO-  37.  Fia.  38. 


in  the  same  way.  A second  piece  of  bougie  ought  then  to  be  tied 
on  the  opposite  margin  of  the  wound,  the  pai’ts  having  been  well 
cleansed  previously,  and  carefully  adjusted.  The  surfaces  of  the 
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wound  are  only  to  be  held  closely  in  apposition,  and  must  not  be 
pressed  too  firmly,  otherwise  the  bougies  will  set  up  ulceration.  Super- 
ficial sutures  may  subsequently  be  introduced  into  the  edges  of  the 
wound  (Fig.  38). 

For  the  quill  suture  good  fishing  gut  is  better  than  silk  or  wire,  it 
being  strong,  and  unirritating.  Before  use  it  should  be  soaked  in 
water  to  make  it  limp ; it  can  be  readily  tied  or  fastened  with  a shot. 
The^  loops  of  the  quill  suture  should  generally  be  divided  on  the  fifth 
or  sixth  day,  this  point  depending  on  the  amount  of  irritation  caused 
by  the  bougie. 

After-treatment  of  woands. 

When  the  edges  of  an  incised  wound  have  been  brought  together  and 
well  adjusted  by  sutures,  they  rarely  require  more  protection  than  that 
afforded  by  a piece  of  dry  or  oiled  lint.  Wounds  of  the  face  may  be 
left  exposed.  Dr.  Kronlein,  of  Zurich,  indeed,  advocates  the  open  treat- 
ment of  all  wounds. 

In  wounds  of  moderate  dimensions,  on  the  third  or  fourth  day 
when  union  may  be  expected  to  have  taken  place,  the  dressings  and 
sutures  should  be  removed,  and,  when  the  repair  is  good,  the  parts  may 
be  left  open. 

Should  there  be  any  gaping  of  the  wound  or  disposition  to  gape,  the 
surgeon  should  apply  strips  of  plaster  across  its  edges  as  he  removes 
the  sutures,  thereby  giving  support  to  the  parts  and  guarding  against 
their  reopening. 

When  the  union  between  the  edges  of  the  wound  is  poor,  and 
the  parts  have  to  heal  by  granulation,  water  dressing  should  be 
applied. 

In  large  or  deep  wounds,  where  pads  and  pressure  have  been  prima- 
rily applied,  it  is  better  to  leave  the  dressings  untouched  for  five  or 
six  days,  and  then  only  to  remove  them  when  evidence  exists  of  the 
presence  of  some  retained  or  irritating  secretions,  since  it  is  better  at 
times  even  to  allow  sutures  to  cut  out  their  way  than  to  disturb  a wound 
in  which  quick  repair  is  wanted  and  anticipated.  When  doubt  exists 
as  to  the  retention  of  fiuids,  some  of  the  dressings  should  be  taken 
away  to  allow  of  their  escape,  for  pent-up  secretions  are  most 
injurious. 

Indeed,  to  sum  up  in  three  words  the  essentials  in  the  after-treat- 
ment of  wounds — non-interference,  rest,  and  cleanliness — include 
everything,  for — 

By  non-interference  is  meant,  after  the  careful  adjustment  of  a 
wound,  and  the  close  observance  of  the  points  that  have  been  already 
alluded  to  in  the  primary  treatment  of  wounds,  the  exclusion  of  all 
such  curiosity  as  shows  itself  in  too  frequent  dressing  and  examina- 
tion, too  early  removal  of  sutures  and  the  forgetfulness  to  support  the 
edges  of  a wound  on  their  withdi-awal,  in  the  application  of  dressings 
that  may  irritate  directly  or  indirectly,  and  last,  but  not  least,  in  all 
roughness  in  dressing. 

By  rest  is  meant  the  preservation  of  the  injured  part  by  means  of 
bandages,  and  other  surgical  appliances,  in  the  most  favorable 
position  for  the  natural  evolution  of  the  reparative  process;  and  the 
observance  of  due  care  that  no  external  influence  is  brought  to 
bear  upon  the  wound  so  as  to  interfere  with  or  interrupt  it. 
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By  cleanliness  is  meant  not  only  the  absolute  cleanlinesss  of  all  in-  Cleanlinees. 
struments,  dressing  apparatus,  and  dressers’  fingers,  the  removal  of  all 
putrefying  or  putrefiable  materials  from  the  surface  of  a wound  or 
its  neighbourhood,  but  the  forethought  which  provides  against  the 
collection  in  as  well  as  for  the  thorough  evacuation  from  a wound 
of  all  pent-up  fluid  (whether  blood,  serum,  or  inflammatory  products), 
by  means  of  drainage  openings  or  drainage  tubes ; and  the  care  which  Uraina^Ki. 
sees  that  the  air  which  surrounds  the  wound  is  not  the  vehicle  of 
such  infectious  elements  as  may  start  erysipelas  or  septicaemic  disease. 

The  surgeon  ought  to  know  that  wounds  are  as  sensitive  to  outside 
impi’essions  as  are  puerperal  women,  and  that,  in  the  one  case  as  in  the 
other,  as  much  precaution  is  necessary  to  ward  oif  external  pernicious 
influences. 

This  latter  part  of  the  above  principle  of  practice,  however,  is  carried 
out  in  many  ways;  by  such  surgeons  as  Langenbeck  of  Berlin,  Kron- 
lein  of  Zurich,  and  Humphry  of  Cambridge,  by  the  free  exposure  of 
the  wound  to  a bath  of  fresh  air;  by  Professor  Lister  and  his 
followers  by  the  exclusion  of  air  that  has  not  been  rendered  free 
from  all  germs  of  pollution  by  the  unremitting  use  of  what  is 
regarded  by  them  as  the  great  germicide,  carbolic  acid,  the  wound 
upon  this  theory  being  so  dressed  as  to  ensure  absence  of  putrefac- 
tion.” 

For  my  own  part,  I am  no  convert  to  either  of  these  extreme  prac- 
tices or  theories,  and  whilst  claiming  to  be  an  antiseptic  surgeon  as 
much  as  others,  believe  that  in  non-interference,  rest,  free  drainage, 
and  cleanliness,  the  surgeon  can  get  all  he  wants. 

Punctured  wounds. — When  these  are  made  with  sharp  and  clean  On  punctured 
instruments  and  do  not  involve  any  important  or  diseased  struc-  wo^nids. 
tures,  they  generally  do  well.  When  small,  they  do  as  well  as  the 
incised  ; and  when  large,  are  not  so  prone  to  unite  by  primary 
union. 

When  made,  however,  with  Hunt  pointed,  rough,  or  dirty  instru- 
ments wounds  never  heal  kindly,  for  the  parts  are  bruised  and  torn,  as 
well  as  separated,  by  the  perforating  instrument,  and  close  again  as 
soon  as  the  instrument  is  withdrawn,  thus  there  is  retention  of  blood, 
and  at  a later  stage  of  broken-down  tissues,  and  should  these  de- 
compose or  mechanically  irritate  by  their  presence,  inflammation 
appears  with  its  local  and  constitutional  symptoms.  Should  im- 
portant parts  be  thus  injured  or  the  tissues  be  unhealthy,  these 
results  will  be  worse,  aud  very  serious  consequences  may  then  be 
expected. 

When  tense  fasciae,  such  as  is  found  in  the  palm  of  the  hand,  sole  of 
the  foot,  and  scalp ; or,  when  deep  muscles,  bound  down  by  fascia,  as 
in  the  thigh,  are  punctured,  and  such  results  ensue,  the  consequences 
are  severe. 

It  is  probable  that  it  is  the  bruising  and  tearing  of  the  tissues  that 
ruake  these  punctured  wounds  worse  than  the  incised;  bruised  and  torn 
tissues  rarely  healing  by  primary  union. 

Treatment.-— All  punctured  wounds,  great  or  small,  are  to  be  treated  Treatment  of 
with  more  caution  than  the  incised.  The  parts  should  be  kept  at  com-  punctured 
plete  rest  and  elevated,  a pad  being  carefully  adjusted  over  the  wound 
and  evenly  adjusted  pressure  applied  to  the  parts.  When  all  proceeds 
favorably,  and  repair  ensues,  the  dressings  may  be  left  for  four  or  five 


150 


ARROW  WOUNDS. 


days,  and  afterwards  removed,  the  parts  still  being  kept  at  rest  for 
another  week. 

Should  pain  or  swelling  follow  this  primary  dressing,  the  dressings 
should  be  at  once  removed,  and  warm-water  applications  or  a poultice 
applied.  When  there  is  any  evidence  of  retained  fluid  in  the  part,  the 
external  wound  must  be  opened,  the  extent  of  reopening  depending 
upon  the  amount  of  tension  of  the  part.  When  suppuration  has  taken 
place,  a free  vent  for  the  discharge  must  he  maintained.  Pain  must 
he  relieved  by  opium,  and  the  general  powers  maintained  by  tonics  and 
carefully  regulated  stimulants. 

Arrow  wounds. 

Arrow  These  have  been  made  the  subject  of  a special  essay  by  Dr.  Bill  in 

wounds.  ‘ American  Journal  of  Med.  Science,’  vol.  xliv.  He  tells  us  that 

it  is  exceptional  to  meet  with  single  wounds,  the  American  Indians 
discharging  their  arrows  so  rapidly  that  if  one  takes  effect  it  is  im- 
mediately followed  by  others.  The  Washington  Army  Medical  Museum 
contains  specimens  of  penetrating  arrow-wounds  of  the  skull. 
Where  both  tables  are  punctured  there  is  little  or  no  Assuring  ex- 
ternally or  internally,  as  the  vitreous  table  is  penetrated  as  cleanly  as 
the  outer.  “ This  is  in  such  marked  contrast  to  the  results  of  bayonet 
or  sword  thrusts  or  of  the  impact  of  gunshot  projectiles  as  to  merit 
notice.” 

Arrow  wounds  of  the  chest  are  not  always  fatal ; those  of  the 
abdomen  are  generally  so.  Dr.  Bill  tells  us  that  the  Indians  on 
this  account  always  aim  at  the  umbilicus,  and  that  the  Mexicans 
when  fighting  the  Indians  on  this  account  always  envelope  the 
abdomen. 

The  velocity  of  the  arrow  when  first  projected  is  so  great  that  it 
has  been  estimated  to  equal  nearly  that  of  a musket  ball.  At  a short 
distance  an  arrow  will  perforate  the  larger  bones  without  comminuting 
them,  or  it  will  cause  a slight  fissure  only,  resembling  in  these  respects 

Fig.  39. 


Piece  of  buffalo  rib  pierced  by  arrow. 

Surgeon-General’s  Office,  U.  S.  Circ.  3. 

the  effect  of  a pistol  ball  fired  through  a pane  of  glass  a few  yards  off. 
This  is  well  seen  in  the  drawing  (Pig.  39),  copied  from  a preparation  of 
the  section  of  the  eleventh  right  rib  of  a buffalo  fissured  by  an  arrow, 
in  the  Washington  Army  Med.  Mus.,  presented  by  Prof.  Joseph  Henry 
and  copied  from  Circular  No.  3.  , » j . 

The  treatment  of  punctured  vessels  and  cavities  will  be  found  in  the 
chapters  respectively  devoted  to  those  subjects. 

Contused  Contused  and  lacerated  wounds  never  heal  by  primary  or  immediate 

and  lacerated  union.  The  injured  parts  are  so  bruised  and  separated  that  some  por- 
wounds. 
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tions  of  their  surfaces  are  sure  to  die,  hence  healing  hy  granulation  is 
to  he  expected.  They  do  not  bleed  as  do  the  incised. 

Nevertheless,  they  are  to  he  treated  with  care,  and  as  if  they  are  sure 
to  uuite  partially  if  not  wholly.  After  their  surfaces  have  been  cleansed 
and  freed  from  blood  and  dirt  their  edges  may  in  many  cases  be  brought 
together,  sometimes  by  sutures,  in  others  by  strapping,  care  being 
always  taken  that  the  whole  of  the  wound  is  not  covered  in,  and  that 
a free  orifice  is  left  for  discharge.  The  surface  of  the  wound  may  he 
covered  with  oiled  or  wet  lint,  and  the  parts  should  he  well  raised  and 
kept  at  rest. 

In  skin  lacerations  of  the  extremities  it  is  surprising  at  times  to 
find  how  well  the  parts  heal  under  this  treatment,  and  how  large 
portions  of  integument  that  have  been  torn  off,  when  carefully  re- 
adjusted, unite  and  maintain  their  vitality.  When  the  parts  are  so 
injured  that  a fear  of  sloughing  from  want  of  arterial  supply  is  felt, 
the  whole  should  be  wTapped  up  in  cotton  wool. 

Water  or  oil  dressing  with  or  without  opium,  carbolic  acid,  or  other 
drug,  may  be  applied  after  the  primary  dressing  has  been  removed, 
according  to  the  requirements  of  the  case. 

Subcutaneous  wounds  are  interesting  subjects  of  study,  inasmuch  as 
surgeons  are  now  familiar  with  the  fact  that  tendons,  muscles,  and  even 
hones  maybe  freely  divided  with  a very  small  cutaneous  wound,  and  good 
repair  follow,  without  any  signs  of  inflammation,  suppuration,  or  con- 
stitutional disturbance.  When  a tissue  is  divided,  and  its  two  divided 
surfaces  are  left  in  contact,  they  will  unite  as  any  other  wound ; yet 
when  separated,  the  space  between  them  will  be  filled  in  with  new 
material  that  will  organise  and  assume  in  time  the  characters  of  the 
divided  tissue ; at  least,  such  changes  occur  in  tendons. 

These  facts  render  the  subject  one  of  great  interest,  and  should 
cause  the  surgeon  to  look  out  for  opportunities  of  applying  the  practice 
to  more  extended  classes  of  cases. 

The  treatment  of  subcutaneous  wounds  resolves  itself  into  closing 
the  wound  with  a pad  leaving  the  parts  alone,  and  allowing  them  to 
heal,  the  quiet  way  in  which  this  takes  place  contrasting  most  favor- 
ably with  the  repair  of  open  wounds.  The  non-admission  of  air  (not 
of  “ germs”)  being,  probably,  an  explanation  of  the  difl’erence. 

This  subject  will  be  more  fully  considered  in  the  chapter  on  The 
Surgery  of  Tendons. 

BURNS  AND  SCALDS. 

A burn  is  caused  by  the  application  of  concentrated  dry  heat  to  the 
body;  a scald,  by  the  application  of  hot  or  boiling  liquid.  As  a rule,  scalds 
are  less  severe  accidents  than  burns,  because  water  being  the  ordinary 
fluid  through  which  the  scald  is  produced,  is  never  hotter  than  212° 
Fahrenheit ; yet  when  any  other  chemical  compound  is  the  scalding 
inedium,  the  effects  are,  at  least,  often  as  bad  as  the  wmrst  burns. 
The  worst  local  burn  I ever  saw  was  when  a man  put  his  hooted  foot 
and  ankle  into  a pot  of  molten  lead.  The  limb  came  out  covered  with  a 
boot  of  metal,  and  was  destroyed  even  to  the  bones.  Mr.  Aston  Key 
amputated  the  limb  at  once  below  the  knee,  without  removinsr  the 
metal. 

A moderate  degree  of  dry  heat  applied  in  the  pursuit  of  a callin? 
indurates  the  skin  and  blunts  its  sensibility;  and  an  ironworker  or  a 
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Varied  effects 
of  heat  on 
body. 

First  degree. 


Second 

degree. 

Third  degree. 


Fourth 

degree. 


Fifth  degree. 


Si.xth  degree. 


Prognoiis. 
On  extent  of 
surface 
involved. 


black-smith  can  manipulate  pieces  of  hot  iron  that  would  “burn” 
ordinary  people.  Thus,  some  skins  or  parts  of  the  body  are  more  sensi- 
tive than  others,  and,  under  the  same  influence,  may  be  differently 
affected. 

The  effect  of  heat  when  applied  to  the  body,  varies  according  to  its 
intensity  and  the  duration  of  its  application ; it  may  cause  a simple 
redness  of  the  surface  or  the  death  of  the  part.  Thus,  its  first  morbid 
effect  is  mere  redness  and  tenderness  of  the  surface,  and  after  a 
few  hours,  these  symptoms  may  subside,  the  cuticle  possibly  desqua- 
mating. 

In  the  second  degree  of  heat  inflammation  is  the  result,  this  action 
manifesting  its  presence  by  the  formation  of  a blister,  from  the  effusion 
of  serum  beneath  the  cuticle. 

In  the  third  degree  the  superficial  layer  of  the  true  skin  is  de- 
stroyed, the  surface  appearing  of  a grey-yelloioish  or  brown  colour,  not 
painful  unless  roughly  handled.  The  vesicles  that  exist  contain  a 
blood-stained  or  brown  fluid.  The  papillse  of  the  skin,  with  its  nerves, 
are  first  destroyed ; but,  when  in  the  course  of  a day  or  so,  the  dead 
surface  has  been  “ shed”  and  the  nerves  exposed,  the  pain  is  very 
severe,  and  the  exposed  surface  has  a reticulated  surface. 

lu  fourth  degree,  the  whole  thickness  of  skin  is  destroyed,  with 
more  or  less  of  the  subcutaneous  cellular  tissue,  the  parts  being  con- 
verted into  a hard,  tough,  dry,  and  insensible  eschar,  mottled  with 
blood ; vesication  does  not  exist  in  this  degree,  all  the  superficial  tis- 
sues having  been  destroyed.  The  skin  surrounding  the  eschar  may  be 
blistered,  but  where  it  comes  in  contact  with  the  injured  part,  it  will  be 
drawn  into  folds  from  the  contraction,  owing  to  the  drying  of  the 
burnt  integument;  this  puckering  fairly  indicates  the  important  fact 
that  the  whole  skin  has  been  destroyed.  The  eschar  does  not 
begin  to  separate  for  four  or  five  days,  an  inflammatory  zone  of 
redness  with  pain  of  some  severity  indicating  the  commencement  of 
a process  that  will  not  be  completed  for  two  or  three  weeks.  When 
the  slough  has  come  away,  a long  and  tedious  process  of  suppuration 
and  granulation  must  be  gone  through  prior  to  the  repair  of  the 
exposed  parts. 

In  the  fifth  degree,  the  skin  with  the  deeper  parts  are  involved — a 
black,  brittle,  charred  mass  taking  the  place  of  healthy  tissues. 

In  the  sixth  degree,  the  whole  thickness  of  a limb  is  carbonized. 

These  divisions  originally  made  by  the  great  French  surgeon 
Dupuytren  so  well  accord  with  all  observation,  that  they  have  been 
invariably  adopted  by  modern  surgeons ; and  although,  in  burns  and 
scalds,  one  degree  passes  imperceptibly  into  another,  and  in  bad  cases 
coexist,  in  the  main,  they  can  be  made  out. 

Next  to  the  intensity  of  the  heat  and  duration  of  its  application, 
the  extent  of  surface  involved  is  the  most  important  point ; indeed,  as 
regards  life,  it  is  of  far  greater  importance  than  the  other  two ; because 
a superficial  burn  spread  over  a large  surface — although  not  locally 
so  injurious  as  a more  severe  one — is  more  fatal.  In  the  majority 
of  cases  of  death  from  burns  and  scalds,  more  particularly  in  children, 
the  risk  to  life  is  fairly  to  be  measured  by  the  extent  of  surface 
involved;  when  more  than  half  the  body  is  injured,  a fatal  result 
generally  ensues.  A severe  burn  of  a limited  character  may  be, 
however,  only  a local  aftectiou. 
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Thus,  the  danger  to  life  turns  upon  many  points.  In  both  young  lu  the  young 
and  old,  all  burns  or  scalds  of  any  extent  are  serious.  At  any  age  “ 
extensive  burns,  however  superficial,  are  to  be  feared,  and  they  become 
serious  from  their  immediate  depressing  efifect  upon  the  system; 
patients  sometimes  die  from  shock,  and  the  very  bad  cases  are  marked 
by  the  sensation  of  coldness  and  persistent  shivering.  When  the  period 
of  shock  has  passed,  which  varies  from  twelve  to  forty -eight  hours,  and 
that  of  reaction  has  set  in,  other  dangers  appear.  Should  the  injury  be 
over  the  thoracic  cavity,  chest  complications  may  be  looked  for;  and  if 
over  the  abdomen,  intestinal  troubles.  Burns  and  scalds  of  the  head 
are  not  so  likely  to  be  followed  by  intracranial  as  those  of  the  chest  are 
by  thoracic  mischief.  All  intestinal  complications  should  be  carefully  Intestinal 
observed,  as  there  seems  to  be  a liability  to  irritation  of  the  intestinal  complication, 
mucous  tract,  which  may  terminate  at  times  in  ulceration.  Dupuytren 
first  observed  this  in  a general  w'ay,  but  Long  (‘  Lond.  Med.  Gaz.,’ 

1840)  and  Curling  (‘Med.-Chir.  Trans.,’  vol.  xxv)  showed,  that  ulcera- 
tion of  the  duodenum,  as  proved  by  inspection  after  death,  and  indi- 
cated during  life  by  vomiting  and  purging  of  blood,  is  by  no  means 
an  unfrequent  result.  Pathologists,  however,  are  not  unanimously 
agreed  upon  this  point. 

In  the  second  or  inflammatory  stag  e,^C:  injured  parts  are  being  thrown  casting  off 
olF,  and  most  writers  allow  for  this  process  about  fourteen  days,  though  of  slougbs. 
in  some  cases  it  is  less,  and  in  others  more.  When,  however,  the  slough 
has  separated,  and  the  parts  begin  to  suppurate,  the  third  stage, 
or  that  of  suppuration,  has  commenced.  In  this  stage,  although  Suppuration, 
there  may  be  less  probability  of  visceral  complications  appearing,  there 
is  the  equally  great  danger  of  exhaustion,  hectic,  or  pyaemia.  Should 
these  risks  have  been  surmounted,  there  is  yet  the  long  and  tedious 
process  of  the  healing  of  the  granulating  surface,  and  at  a still  later  Granulation, 
period  evils  arise  connected  with  the  gradual  contraction  of  the 
cicatricial  tissue.  This  contraction  only  takes  place  when  the  tchole 
skin  has  been  destroyed.  When  the  surface  of  the  skin  merely  has  been 
involved,  and  not  its  depth,  the  sore,  on  the  removal  of  the  slough,  has 
a peculiar  net-like  appearance  with  a whitish  or  yellow  ground,  through 
the  meshes  of  which  granulations  project. 

When  a person  dies  from  a burn  within  forty-eight  hours,  it  arises  Cause  of 
from  shock  or  collapse,  pain  doubtless  often  adding  to  its  influence ; death, 
when  a similar  result  takes  place  during  the  stage  of  reaction  or  the  in- 
flammatory stage,  it  is  from  visceral  complication;  and  when  during  the 
third  or  suppurative  stage,  from  exhaustion,  visceral  changes,  or  pyaemia. 

When  a person  is  said  to  have  been  “ burnt  to  death,”  he  dies  from 
suffocation,  the  fumes  of  the  fire  destroying  by  asphyxia,  and  the  fire 
subsequently  burning  the  body. 

Half  the  cases  of  burn  admitted  into  a hospital  die,  aud  half  of  those 
that  die,  do  so  within  the  first  three  days. 

The  total  deaths  in  England  and  Wales  in  a year  from  burns  and 
scalds  are  about  2900,  the  females  not  being  much  in  excess  of  the 
males. 

Out  of  408  cases  consecutively  admitted  into  Guy’s,  275  W'ere  Statistics  of 
females,  143  males,  the  majority  being  children  under  five  years  -408  cases, 
old.  ^Dr.  Steele  has  also  shown  in  his  ‘ Septennial  Report  of  Guy’s,  for 
1868,’  that  out  of  195  cases  of  burns  from  fire,  60  per  cent,  died ; of 
169  scalds,  16‘5  per  cent,  died ; of  18  burns  from  gas  e.xplosions. 


154 


BURNS  AND  SCALDS. 


11  per  cent,  proved  fatal;  and  of  28  cases  of  burns  from  gunpowder, 
14  per  cent,  succumbed,  the  difference  between  these  classes  of  cases 
being  very  great,  burns  being  four  times  as  fatal  as  scalds,  and  these 
half  as  fatal  again  as  gas  explosions,  &c. 

Pathology.  Pathology. — Holmes  has  gone  into  this  question  more  thoroughly  than 

any  other  author  (‘  System,’  vol.  ii),  and  has  given  us  an  analysis  of  68 
fatal  cases  examined  after  death.  Nine  died  from  shock  in  the  first  two 
days,  all  being  children ; 17  from  exhaustion,  5 wdthin  the  week,  and  12 
at  later  periods.  In  3 cases  in  which  the  scalp  was  burnt,  erysipelas 
proved  fatal;  in  3 pyaemia,  and  in  2 tetanus.  In  11  cases  of  children 
cerebral  complications  caused  death,  and  in  most  of  these  the  symptoms 
appeared  soon  after  the  accident.  In  6 cases  inflammation  of  the  larynx 
proved  fatal,  evidently  from  the  direct  inhalation  of  the  flames ; in  12 
cases,  where  in  all  of  which  the  burn  was  thoracic,  chest  complications 
killed  ; in  4 only  did  abdominal  mischief  prove  fatal,  and  of  these  one 
bad  peritonitis,  the  result  of  a deep  burn,  two  had  haemorrhage  from 
ulceration  of  the  duodenum,  and  one  had  vomiting  from  the  same  cause. 

Holmes  and  Ericbsen  also  dwell  upon  the  fact  that  cerebral  and  gene- 
ral visceral  congestions  are  always  present  in  fatal  cases ; indeed,  in  all, 
the  congestion  is  a passive  condition,  due  to  the  “ sudden  revulsion  of 
blood  from  the  surface,”  caused  by  the  skin  injury. 

Ulceration  With  respect  to  intestinal  complication,  it  seems  that  out  of 
of  the  Holmes’s  and  Erichsen’s  125  fatal  cases,  16  presented  ulceration  in  the 
duodenum,  duodenum,  of  which  5 died  during  the  first  week  and  5 in  the  second, 
the  situation  of  the  burn  in  all  but  two  being  on  the  chest  or  abdomen. 
“ The  ulcer  always  has  an  indolent  aspect,  and  is  situated  below  the 
pylorus ; often  there  are  two  or  three  close  together ; the  edges  of  the 
ulcers  are  not  raised  nor  everted ; there  is  little  or  no  evidence  of  inflam- 
matory effusion  in  their  neighbourhood ; when  they  are  recently  formed, 
they  look  simply  as  if  a portion  of  the  mucous  membrane  had  been  cut 
out ; but  when  the  ulcer  has  penetrated  more  deeply,  so  as  to  threaten 
perforation  of  the  gut,  lymph  may  often  be  found  effused  on  its  peri- 
toneal surface.  Sometimes  the  glands  of  the  duodenum  may  be  found 
enlarged.”  (Holmes.) 

The  symptoms  of  duodenal  ulceration  are  most  obscure,  as  neither 
pain  nor  tenderness  exists ; diarrhoea  is  neither  constant  nor  excessive ; 
vomiting  is  perhaps  a more  common  symptom ; and  the  presence  of 
blood  in  the  motions  is  highly  suspicious.  When  the  ulcer  has  per- 
forated the  intestine,  intense  pain,  vomiting  of  blood,  mehena,  collapse 
and  abdominal  distension,  mark  the  fact. 

It  should  be  noted  that  cicatrised  duodenal  ulcers  have  been  found 
in  patients  who  have  died  of  other  complications. 

Treatment  of  TREATMENT. — In  all  burns,  great  care  should  be  observed  in  remov- 
bunis,  &c.  ing  the  clothes  to  save  the  cuticle.  Blisters  should  be  carefully 
punctured  and  their  contents  evacuated,  the  raised  cuticle  being  gently 
pressed  down  to  the  true  skin  and  covered  by  dressings.  When  the 
patient  is  cold,  or  shivering  exists,  be  should  be  covered  with  a warm 
blanket  and  placed  near  the  Are,  some  wine  or  brandy  and  hot  water 
being  administered.  Professor  Hebra  speaks  well  of  the  warm  bath  under 
these  circumstances.  When  the  injury  is  extensive,  one  part  should 
be  uncovered  and  dressed  before  the  other,  as  a free  exposure  of  the 
surface  tends  to  increase  the  shock  and  adds  to  the  pain. 

As  pain  is  the  constant  accompaniment  of  all  burns  and  scalds,  and  the 
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exclusion  of  the  air  from  the  injured  surface  the  hest  means  of  neu-  Exclusion  of 
tralisino-  it,  the  surgeon’s  object  has  ever  been  to  find  some  method  of  air- 
treatment  by  which  this  result  can  be  secured,  and  at  Guy’s  Hospital  the 
application  of  carron  oil,  consisting  of  equal  parts  of  lime  water  and  lin- 
seed oil,  applied  on  lint  and  covered  with  cotton  wool,  has  long  been  the 
favorite  remedy,  the  whole  being  carefully  kept  in  place  by  a bandage.  Local 
At  University  College  the  burnt  surface  of  whatever  degree,  is  well  covered  applications 
with  the  finest  wheaten  flour  by  means  of  an  ordinary  dredger.  At  the 
London  Hospital  the  application  of  zinc  ointment  on  lint  is  employed. 

Dr.  S.  Gross,  of  America,  nses  white  lead  paint,  and  more  recently, 
powdered  clay  has  been  employed.  The  dressings  must  not  be  changed 
for  some  days,  not,  indeed,  until  they  have  been  loosened  by  the  dis- 
charges or  become  ofiTensive,  inasmuch  as  the  process  of  dressing  any 
large  burn  is  necessarily  painful,  and  consequently  injurions.  To  ob- 
viate the  necessity  of  frequent  changes  of  dressing,  carbolic  acid  has  been 
used  dissolved  in  the  oil,  in  the  proportion  of  one  part  to  ten  or  more. 

Small  burns  or  scalds  may  be  treated  by  water  dressing,  lead  lotion.  In  slight 
collodion.  Friar’s  balsam,  gold-beater’s  skin,  flour,  chalk  and  water,  &c. 

Two  parts  of  collodion  to  one  of  castor  oil  is  also  an  excellent  applica- 
tion. In  superficial  burns  this  treatment  is  probably  all  that  is 
required,  the  cuticle  being  re-formed  in  three  or  four  days,  and 
beyond  some  increase  of  redness  in  the  parts  the  cure  is  nearly 
complete. 

When  the  first  dressing  has  been  removed  and  the  surgeon  is  able 
to  make  out  the  extent  of  tissue  injured  as  well  as  the  depth  of  the 
sloughs  that  are  expected  to  separate,  the  character  of  the  dressings  may 
be  altered,  as  it  is  best  to  hasten  the  sloughing  process,  which  may 
be  done  by  some  stimulating  dressing.  Carbolic  oil,  made  of  one  Use  of 
ounce  of  carbolic  acid  to  a pint  of  olive  or  linseed  oil,  is  very  effective,  carbolic  oil. 
or  an  ointment  made  of  carbolic  acid  5'''’,  lard  §iv,  and  castor  oil  ; 
but  these  drugs  will  not  avail  when  a very  large  surface  is  involved;  and, 
under  such  circumstances  they  had  better  be  applied  to  the  sloughing 
parts,  and  the  carron  oil,  or  zinc,  calamine,  resin,  or  creosote  ointment, 
n\.x  of  the  last  to  an  ounce  of  lard,  to  the  other  parts.  A lotion  com- 
posed of  one  drachm  of  the  compound  tinctm-e  of  iodine  to  a pint  of 
water  is  also  beneficial.  Sloughs,  as  they  loosen,  should  be  cut  away,  but  Sloughs  to  be 
never  dragged.  Deep  sloughs  are  well  treated  by  poultices,  the  tur-  removed, 
pentine  ointment  hastening  their  separation.  Wien  the  surface  is 
granulating  it  must  be  treated  as  any  other  open  sore,  and  when  the 
entire  thickness  of  skin  has  been  lost,  as  in  burns  of  the  fourth  degree, 
the  surgeon’s  closest  attention  is  needed  to  counteract  the  contraction  Prevent 
of  the  wound  that  will  take  place,  thereby  preventing  the  advent  of  contraction, 
those  frightful  deformities  with  which  all  are  too  familiar. 

This  can  be  done  by  extension,  applied  in  some  instances  through 
mechanical  appliances,  in  others,  by  means  of  bandaging  and  strapping. 

When  the  latter  is  used,  the  pressure  should  be  exerted  over  the  granu- 
lating surface  as  well  as  over  the  cicatricial  border.  The  strapping 
must  be  good  and  made  of  linen,  thin  calico  and  leather  yielding  too 
much ; and  in  the  majority  of  cases  nearly  all  requirements  can  be  met 
by  these  means.  The  process  of  extension  must  be  kept  up  during 
the  whole  period  of  granulation  and  cicatrisation.  Thus,  in  burns  of 
the  anterior  surface  of  the  neck  the  chin  must  be  extended  to  tbe 
utmost  from  the  sternum  ; in  those  of  the  thorax  the  arm  must  be 
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kept  from  the  side  j and  where  the  groin  and  parts  around  are  in- 
volved, the  thigh  must  be  kept  extended. 

In  addition  to  these  means,  we  possess  M.  Reverdin’s  method  of 
skin  grafting ; a practice  consisting  of  the  transplantation  of  small 
portions  of  true  skin — these  centres  of  cutification  not  only  rapidly 
growing  in  healthy  granulations,  but  having  the  power  of  imparting 
to  the  margins  of  the  granulating  tissue  a skin-forming  power  which 
is  as  remarkable  as  it  is  beautiful  to  witness. 

By  these  means  large  granulating  surfaces  may  not  only  be  rapidly 
healed,  but  healed  without  such  a sm’face  of  cicatricial  tissue  as  neces- 
sarily exists  after  ordinary  burns  or  scalds,  and,  therefore,  without  that 
tendency  to  subsequent  contraction  that  appertains  to  cicatrices. 

This  treatment  has  introduced  us  to  a new  field  of  surgery,  which 
promises  to  make  a large  class  of  cases  that  were  previously  an  oppro- 
brium to  our  art  as  remediable  as  many  minor  affections. 

It  will  receive  due  attention  in  a later  page. 

When  a hand  or  finger,  foot  or  toe,  is  charred,  amputation  must  be 
performed ; and  where  the  soft  parts  are  so  injured  as  to  slough,  the 
same  practice  may  be  called  for.  The  time  and  also  the  necessity  for 
operation  in  any  patient’s  case  must  be  left  to  the  judgment  of  the 
surgeon. 

The  constitutional  treatment  of  burns  in  the  first  stage  is  to  'pre- 
vent collapse  by  the  judicious  use  of  stimulants  and  external  warmth ; 
allay  pain  by  local  treatment  and  soothing  drugs,  such  as  chloral  or 
morphia;  maintain  the  powers  of  the  patient  by  simple  nutritious  food, 
such  as  milk,  beef  tea,  eggs,  &c.;  and  after  the  stage  of  reaction,  when 
that  of  suppuration  has  set  in,  to  prescribe  good  food  of  all  kinds 
and  tonic  medicine. 

Complications  are  to  be  treated  on  ordinary  principles,  always  re- 
membering that  the  injm’y  is  depressing,  and  requires  no  additional 
depressing  influence  in  the  way  of  treatment. 

Thoracic  complications  may  be  dealt  with  by  moderate  doses  of  tartar 
emetic  and  salines,  as  well  as  nutritious  and  possibly  stimulating  diet. 

Abdominal  complications,  with  opium,  alkaline  remedies,  such  as 
lime  water  in  bark,  and  simple  diet. 

For  children  an  opiate  is  best  given  in  the  form  of  the  opium  oint- 
ment ; while  for  adults,  where  the  drug  upsets  digestion,  the  same 
plan  is  a equally  effective. 

Scalds  of  the  glottis  will  be  considered  in  Chapter  XVIII. 

Burns  and  accidents  from  lightning  rarely  occur  in  this  country, 
and  average  about  twelve  a year.  In  1861  there  were  twenty-six,  in 
1862  twelve,  in  1863  three,  and  in  1864  six.  Holmes,  who  has  written 
a careful  compilation  on  the  subject,  tells  us  that  a person  struck  by 
lightning  is  usually  more  or  less  completely  deprived  of  consciousness 
at  the  time.  This  is  sometimes  a consequence  of  the  shock  given  to 
the  brain,  and  is  accompanied  by  more  or  less  paralysis  of  motion  and 
of  common  or  special  sensation.  Occasionally,  and  perhaps  more 
usually,  it  is  merely  the  effect  of  fright,  and  is  then  only  transient. 
This  insensibility  sometimes  lasts  for  a considerable  time.  The  para- 
lysis by  which  it  is  usually  accompanied  may  last  for  an  indefinite 
period;  in  one  case  it  lasted  four  months,  in  another  three.^  It  is 
more  common  in  the  lower  than  in  the  upper  limbs.  Other  affections 
caused  by  lightning  are  burns,  eruptions  of  erythema  or  urticaiia,  loss 
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of  hair  over  parts  or  the  whole  of  the  body,  wonnds,  haemorrhage  from 
the  mouth,  uose,  or  ears,  loss  of  sight,  smell,  speech,  hearing,  and  taste, 
or,  in  rare  cases,  exaltation  of  these  special  senses,  cataract,  imbecility, 
or  abortion.  It  sometimes  leaves  arborescent  marks  on  the  body  even 
on  parts  covered  by  clothes,  which  have  often  been  described  as  a kind 
of  photograph  of  neighbouring  trees  or  other  subjects.  Persons  not 
killed  on  the  spot  usually  recover,  though  some  die  from  exhaustion ; 
recovery  can  he  hastened  by  tonic  treatment;  and  galvanism  is  beneficial  Treatment, 
in  paralysis.  Burns  caused  by  lightning  are  deep  and  obstinate ; some- 
times, however,  they  are  mere  vesications;  and  should  be  treated  as 
other  burns. 

In  sudden  deaths  from  lightning  the  shock  to  the  brain  is  the  cause ; 
the  heart  is  found  flaccid  and  empty,  the  blood  sometimes  coagulated  ; 
and  Taylor  tells  us,  from  Sir  C.  Scudamore's  experiments,  that  in 
animals  killed  by  electricity  the  same  conditions  existed. 

The  diseases  and  treatment  of  cicatrices. 

Cicatrices  or  scars  however  produced,  grow  with  the  growth  of  the  On  cicatrices 
individual,  and,  at  the  same  time,  have  a tendency  to  disappear,  so  that 
indurated  scars  may  indeed,  in  time,  become  non-indurated.  In  small 
scars  this  is  often  observed,  and  even  in  larger  it  is  so  occasionally,  the 
large  cicatrices  of  burns  becoming  soft  and  pliable.  As  often  as  not.  Disposition 
however,  the  opposite  occurs,  and  the  disposition  to  contract  is  very  contract, 

formidable,  producing  deformities  of  a frightful  kind;  those  of  the 
neck  being,  perhaps,  the  most  hideous.  The  arm  may  be  fastened  to  the 
side  (Pig.  40),  and  I have  seen  in  one  case  the  head  of  the  humerus 
displaced  forwards  beneath  the  clavicle,  and  in  a second  beneath  the 
coracoid  process  and  the  development  of  the  upper  extremity  arrested 
by  the  contraction.  There  is  no  limit  indeed  to  the  effects  of  such  a 
powerful  and  constant  force  as  that  of  cicatricial  contraction. 


Fig.  40. 


Axillary  cicatricial  web 
after  burn. 


Fig.  41. 


pie  surgeon  is  called  npon  not  unfrequently  to  remedy  these  defects,  bnerative 
and  where  Ins  efforts  are  successful,  the  surgery  is  satisfactory,  but  too  measures, 
olten  the  result  is  far  from  what  is  required. 
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The  operation  consists  in  the  free  division  of  the  cicatrix  and  its 
subjacent  tissues,  the  subsequent  extension  of  the  divided  parts  during 
the  healing  process,  and  the  transplantation  of  different  centres  of 
“ cutification  ” during  the  granulating  stage,  after  the  method  of 
Reverdin. 


In  dividing  the  cicatrix  the  incision  may  be  directly  across  the  scar, 
running  into  healthy  tissue  on  either  side,  or  in  the  form  of  a natural 
or  inverted  V,  according  to  the  line  of  induration,  the  V flap  being 
dissected  from  the  tissues  beneath ; or  a number  of  small  incisions 
may  be  made,  subcutaneous  or  otherwise.  But  in  all  these  divisions 
the  surgeon  must  remember  that  the  seat  of  the  contracting  cicatricial 
material  is  in  the  subcutaneous  tissue  as  well  as  in  the  skin,  and  that 
unless  it  also  is  divided  no  permanent  good  can  be  expected.  It  is  on 
this  point,  and  indeed  upon  it  alone,  that  a prognosis  can  be  based.  The 
most  favorable  cases  for  operation  are  those  in  which  a web  of  tissue 
connects  an  extremity  with  the  body,  or  the  chin  with  the  chest,  for 
such  a web  contains  within  itself  most  of  the  cicatricial  material  upon 
which  the  deformity  depends,  and  on  its  division  the  whole  will  be 
freed.  Great  care  is  needed,  however,  in  the  division  of  these  webs,  for 
they  often  contain  important  parts,  such  as  nerves  and  vessels  that 
have  been  displaced  by  the  contracting  process.  Thus,  in  treating  a 
case  in  which  the  right  arm  was  fixed  by  a web  from  the  axilla  and 
elbow  to  the  chest,  the  web  seemed  to  be  so  cutaneous  that  I was  half 
tempted  to  perforate  with  my  knife  and  slit  it  up.  Had  I done  so,  in 

the  position  I had  noted,  I 
Eig.  43.  should  have  passed  my  bis- 

tom’y,  across  thebrachial  plexus, 
artery,  and  biceps  muscle — 
these  parts  having  been  com- 
pletely drawn  across  to  the 
thorax  by  the  affection — and 
then  been  forced  to  ampu- 
tate the  extremity.  I did, 
however,  what  I should  always 
advise  others  to  do  — divide 
the  parts  carefully  and  delibe- 
rately, and  thus  steered  clear 
of  any  harm.  I brought  also  a 
piece  of  healthy  skin  from  the 
posterior  part  of  the  wound  and 
fixed  it  to  the  anterior,  about 
the  lower  border  of  the  axilla, 
thus  dividing  the  large  exposed 
surface  by  a bar  of  healthy  in- 
tegument, and  kept  the  arm  at 
a right  line  to  the  shoulder 
with  a splint  extending  from 
the  elbow  to  the  hip.  When 
^ ^ , the  wound  had  assumed  a 

Effects  of  buin^on  nedc,  contraction  of  Wealthy  aspect  I inserted  ten 

pieces  of  skin  the  size  of  hemp- 
seed,  and  after  this,  cicatrisation  wen  on  with  wonderful  rapidity,  the 
child  recovering  with  a natural  arm  and  movable  cicatrix.  In  this 


CHELOID  TUMOUKS. 


159 


case  I have  fairly  indicated  the  points  upon  which  a successful  opera- 
tion is  to  hinge : — Free  but  deliberate  division  of  the  cicatrix  and 
subcutaneous  tissue ; extension  from  the  first  during  the  healing  pro- 
cess, by  some  fixed  mechanical  appliance;  and  skin  transplantation 
when  the  surface  of  the  sore  has.  assumed  a healthy  granulating 
surface;  the  surgeon,  where  he  can,  partially  detaching  a piece  of 
integument  from  one  side  and  connecting  it  with  the  opposite,  in 
order  to  divide  the  wound,  and  thus  increase  its  skin  margin  for 
granulation.  Where  a bend  in  a joint  exists  this  practice  is  still 
more  valuable.  After  the  operation  the  wound  should  he  dressed  with 
oiled  lint  and  covered  with  cotton-wool,  as  in  a burn.  Fig.  41  illus- 
trates a simple  method  of  applying  extension  of  the  arm  after  the 
division  of  an  axillary  cicatrix  of  great  size,  and  Fig.  42  illustrates  the 
effects  of  a burn  upon  the  neck. 

In  deformities  affecting  the  jaw,  in  which  immobility  of  the  bone 
has  been  produced,  Esmarch  and  Rizzoli  have  proposed  the  division  of 
the  bone  at  the  fixed  side  and  the  excision  of  a small  wedge  of  bone, 
with  a view  of  making  a false  joint.  The  operation  is  a sound  one, 
and  has  been  accomplished  successfully  by  Mr.  C.  Heath  and  others. 
In  suitable  cases  it  should  be  repeated. 

Ulcerating  cicatrices  are  not  uncommon,  for  “new  cutis  and  new 
formed  granulations  are  neither  so  strong,  nor  have  they  the  living 
principle  so  active  in  them  as  the  old  cutis  ” (John  Hunter,  1787),  and 
an  old  scar  may  break  up  and  become  the  seat  of  an  indolent  sore  when 
its  possessor  has  been  weakened  by  any  fever  or  exhausting  process.  I 
have  seen  this  repeatedly  occur  in  cicatrices  received  in  infancy  of 
adults  as  they  become  old  or  feeble.  In  one  case  the  cause  of  the  scar 
was  a burn,  in  another  an  injury,  in  a third  an  operation,  but  in  all, 
the  scars  were  alike,  and  they  underwent  the  same  degenerating  process. 
These  sores  require  to  be  treated  by  rest  and  local  stimulants,  the 
patient  receiving  tonics  and  good  food  to  improve  the  weakened 
powers.  In  one  case  I transplanted  with  complete  success.  These 
“ cicatricial  sores  ” are,  however,  always  obstinate,  those  over  the  ends 
of  bones  being  unusually  stubborn. 

Warty  and  cheloid  scars  are  classed  together,  because  it  is  diffi- 
cult to  distinguish  the  indurated,  lumpy,  warty  scar  from  the  true 
cheloid.  The  former,  however,  appears  directly  after  the  wound  has 
healed,  and  is  clearly  connected  with  the  healing  process,  while  the 
latter  attacks  any  scar  at  any  period  of  its  existence. 

The  thickened  warty  scar  appears  as  an  induration  of  the  whole 
cicatrix  and  is  often  associated  with  heat  and  irritation.  It  is  best 
treated  by  local  stimulants,  such  as  iodine  or  blistering  fluid — the  object 
being  to  break  up,  by  some  local  inflammatory  process,  the  lowly 
organised  fibrous  production. 

Cheloid  tumours  grow  as  indurated  smooth  tubercles,  at  first  having 
a red  or  pinkish  colour,  but  as  they  increase  becoming  pale.  They  are 
at  times  painful,  or,  at  least,  irritable,  and  rarely  attain  a large  size. 
They  had  better  be  left  alone,  for  they  are  apt  to  return  in  the  cicatrix 
formed  after  their  removal.  Cheloid  tumours  generally  grow  from 
cicatrices.  These  cheloid  tumours  are  known  as  those  of  Alibert,  to 
distinguish  them  from  those  described  by  Dr.  Thomas  Addison,  who 
in  1854  (‘  Med.-Chir.  Trans.’)  described  another  form  of  cheloid  which 
he  calls  the  “ true  cheloid,”  the  induration  beginning  in  the  skin  and 
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subcutaneous  areolar  tissue,  and  often  going  on  to  produce  sucb  a 
contraction  of  the  part  affected  as  to  resemble  the  indurated  cicatrix 
of  a burn.  Figs.  43,  44  represent  the  two  affections. 

The  cheloid  tumour  which  follows  the  perforation  of  the  ear  for  an 
ear-ring  is  a curious  form,  and  seems  less  liable  to  return  than  others 
of  a like  nature;  and  from  the  deformity  it  causes  it  should  be 
excised  with  a portion  of  the  healthy  lobule. 

Cancer  may  attack  a scar,  but  when  it  does  so  the  scars  are  generally 
old.  Thus,  I have  treated  a man  who  had  a cancerous  lip,  the  disease 
having  developed  in  a scar  he  had  had  for  fifty  years.  It  began 
as  a thickening  of  the  scar,  and  then  showed  itself  as  a tubercle, 
which  grew,  broke  down,  and  ulcerated,  the  ulceration  rapidly  spread- 
ing. Cancers  in  cicatrices  mostly  appear  after  this  fashion,  are  usually 
epithelial,  and  are  to  be  treated  by  the  removal  of  the  growth. 


Eig.  43. 


Fig.  44. 


(From  models  in  Guy’s  Museum.) 

Cheloid  of  Alibert.  Cheloid  of  Addison. 

In  December,  1871, 1 was  called  upon  to  amputate  above  the  knee  in 
a man,  mt.  58,  a leg  stump  that  was  the  seat  of  a frightful  cancerous 
disease  which  had  existed  for  two  years,  and  had  appeared  in  the 
cicatrix  of  an  old  amputation  performed  fifty-four  years  before  for 
gangrene  after  fever  (Fig-  25). 

Pninfnl  cicatrices  are  often  due  to  tbe  divided  ends  of  the  nerves 
being  bound  in  by  the  cicatricial  tissue,  and  as  often  as  not  they  are 
caused  by  a bound-down  bulbous  growth  at  the  extremity  of  a nerve. 
In  a case  I had  some  years  ago  the  external  popliteal  nerve,  as  it 
wound  round  the  head  of  the  fibula,  was  so  bound  down  by  the  cicatrix 
of  a burn  as  to  cause  severe  agony  in  the  whole  course  of  its  distribu- 
tion. The  symptoms  were  relieved  by  two  free  verticalincisions  tbroug 
the  cicatrix,  and  the  patient  recovered.  Should  I ever  see  a similar  case  1 
shall  pursue  the  same  course,  except  that  I shall  subsequently  transp 
pieces  of  skin  in  the  wounds  as  soon  as  they  assume  a healthy  appearance. 
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Wlien  the  pain  is  due  to  an  adherent  or  hulhous  nerve,  the  nerve  must  Treatment, 
he  freed  and  removed.  When  douht  as  to  its  condition  exists,  Mr. 
Hancock’s  suggestion  may  he  adopted,  to  divide  suhcutaneously  the 
suspected  nerve.  Where  no  such  causes  as  have  been  mentioned  are  to 
he  made  out,  the  case  may  he  treated  as  one  of  neuralgia  by  full 
doses  of  quinine,  arsenic,  or  iron,  and  local  sedatives,  the  extract  of 
stramonium  or  belladonna  rubbed  down  with  glycerine  being  good 
applications.  Cases,  however,  of  painful  stumps  or  cicatrices  are 
sometimes  met  with,  that  defy  treatment. 

Congenital  cicatrices  are  met  with  in  practice.  Thus,  I have  seen  on  Congenital 
two  occasions  a woman  who  had  a cicatrix  in  her  upper  lip  as  if  she  cicatrices, 
had  been  operated  upon  for  harelip  (Chapter  XII),  and  bridles  connect- 
ing the  lip  with  the  gum  in  an  unusual  manner  are  not  uncommon. 


ON  SKIN  GBAFTING. 

Wlien  John  Hunter  a century  ago  succeeded  in  transplanting  the  Suggested  by 
spur  of  a young  chicken  from  its  leg  to  his  comb,  as  well  as  into  the  Hunter, 
comb  of  a second  bird,  and  found  that  it  not  only  lived,  but  grew,  he 
probably  never  dreamt  in  any  flight  of  his  genius  that  the  fact  which  he 
then  established  would  bo  so  applied  in  the  practice  of  surgery  as  to 
mark  an  era  in  its  progress,  and  to  bring  a class  of  cases  which  surgeons 
were  apt  to  look  upon  with  little  interest  amongst  the  most  curable 
and  tractable  of  local  affections.  And  yet  this  has  come  to  pass, 

M.  Eeverdin,  of  Paris,  on  October  16th,  1869,  having  succeeded  in  introduced 
transplanting  small  portions  of  skin  taken  from  one  part  of  a man’s  by  Reverdin. 
body  to  the  granulating  surface  of  a large  sore,  under  which  treatment 
the  ulcer  healed.  He  read  the  case  before  the  Surgical  Society  of  Paris 
on  December  15th,  1869,  and  asked,  “ Is  the  growth  of  skin  due  to 
the  efliect  of  contact  or  neighbourhood,  or  is  it  due  to  proliferation  of 
the  transplanted  elements  ?” 

Mr.  G.  D.  Pollock  of  St.  George’s  Hospital,  encouraged  by  M.  Re- 
verdin’s  success,  followed  up  the  practice,  and  the  good  results  he  and 
his  colleagues  obtained  soon  induced  all  other  surgeons  to  follow  in  their 
wake.  The  facts  can  be  read  in  the  ‘ Transactions  of  the  Clinical 
Society’  for  1871,  and  at  the  present  moment  it  may  now  be  con- 
sidered as  a well-established  practice. 

Since  its  introduction  I have  very  extensively  carried  it  out, 
and  in  most  instances  with  success.  I look  upon  the  suggestion  as 
very  valuable,  its  adoption  rendering  many  cases  curable  that  were  not 
so  previously,  facilitating  the  cure  of  as  many  more,  and  giving  in- 
terest to  a class  of  patients  in  whom  formerly  there  was  but  little. 

In  the  management  of  ulcers  it  is  a great  boon,  ■while  in  the  treat- 
ment of  the  large  granulating  surfaces  so  common  after  extensive 
burns,  its  value  cannot  be  overestimated.  As  an  adjuvant  to  many 
plastic  operations,  more  particularly  on  the  face  and  in  the  case  of 
deformities,  it  is  invaluable. 

Under  the  action  originated  by  the  transplanted  fragments  of  skin,  a Effects  of 
process  of  repair  goes  on  which  at  first  appears  almost  magical ; the  operatioB. 
grafts  soon  become  islets  of  skin,  round  which  cicatrisation  proceeds ; 
the  margin  of  the  sore  receives  an  impulse  in  cicatrisation,  which 
rapidly  extends ; and,  between  the  grafts  themselves  and  the  margin  of 
the  sore  connecting  links  of  new  skin  rapidly  form,  which  divide  the 
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sore  into  sections  (Fig.  47).  By  these  means  large  surfaces  speedily 
cicatrise  which  under  former  circumstances  would  have  required  many 
months. 

Moreover,  the  contractions  and  subsequent  deformities  that  under 
other  conditions  were  too  well  known  to  follow  in  such  cases  do  not  occur. 

The  practice  seems  applicable  wherever  a large  granulating  surface 
exists,  and  in  its  adoption  the  only  desirable  point  to  observe  is,  that  the 
surface  of  the  sore  should  be  healthy  ; this  clinical  fact  includes  another 
— that  the  patient’s  health  is  good,  for  there  is  no  better  barometer  of 
health  than  a soi'e,  its  surface  assuming  a healthy  or  unhealthy  appear- 
ance with  every  alteration  in  the  general  condition  of  the  body.  I have 
attempted,  however,  by  way  of  experiment,  to  graft  skin  upon  sores  that 
were  not  quite  healthy,  and  have  sometimes  succeeded.  In  some  indolent 
sores  in  which  a small  patch  of  healthy  granulations  sprang  up,  I have 
succeeded  in  securing  a new  centre  of  “ cutification”  by  transplanting 
which  proved  of  great  value  in  aiding  the  healing  process ; in  some 
others  the  graft  has  been  enough  to  excite  a more  healthy  action  in  the 
sore  ; still  in  many  poor  success  followed  the  practice.  It  may,  there- 
fore, be  accepted  as  a truth,  that  a healthy  granulating  surface  is  an 
important  although  not  an  essential  requisite  for  success  in  skin  grafting. 

Upon  this  basis  I now  proceed  to  consider  how  the  operation  is  to  be 
performed. 

Pollock  tells  us  that  Keverdin’s  method  is  to  remove  a very  minute 
portion  of  the  skin,  place  it  on  the  surface  of  the  granulations,  and 
there  retain  it  with  a strip  of  plaster.  He  writes,  “ I have  usually 
removed  the  skin  by  nipping  up  a very  small  portion  with  a fine  pair  of 
forceps,  and  cutting  it  off  close  with  sharp  scissors.  At  first  I made  a 
slight  cut  in  the  surface  of  the  granulations  and  then  embedded  the 
piece  of  skin ; but  of  late  I have  only  laid  it  on  the  surface  of  the 
ulcer.  I cannot  say  that  I have  found  any  diffei'ence  in  the  result.  I do 
not  think  there  is  great,  if  any,  advantage  to  he  gained  by  the  trans- 
plantation of  a large  piece,  but  where  the  ulcer  is  large  I think  much  is 
gained  by  the  transplantation  of  numerous  small  pieces.  The  dis- 
advantage of  transplanting  a large  piece  is  the  sore  it  creates ; while 
the  small  sores  formed  by  the  removal  of  the  minute  pieces  heal  in  a 
short  time,  and  without  trouble.”  (‘  Clin.  Soc.  Trans.,’  vol.  iv.) 

My  own  experience  in  every  point  confirms  that  of  Pollock. 


Fig.  45. 


Scissors  for  skin  grafting. 

For  the  removal  of  the  sound  skin  I employ  a pair  of  scissors  (figured 
above)  which  Messrs.  Krohne  made  for  me  after  Macleod  s suggestion 
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in  a medical  journal,  and  I find  they  answer  far  better  than  anything 
else,  inasmuch  as  they  take  away  a portion  of  skin  that  will  cut  into 
three  or  four  pieces,  and  the  section  includes  only  the  upper  layer  of  tlie 
true  skin,  with  theretemucosum.  They  do  not  cut  into  the  fat  beneath  the 
skin,  nor  divide  the  papillaB  sufficiently  far  to  draw  blood  or  to  give  pain. 

Patients  never  object,  with  this  instrument,  to  a second  or  third  piece 
being  taken  away,  should  it  be  deemed  necessary.  The  skin  may, 
however,  he  removed  with  a fine  lancet,  either  by  perforation  or 
after  its  elevation  upon  the  point  of  a needle.  I generally  take  the 
skin  from  the  fore  part  of  the  arm  or  the  side  of  the  thorax. 

Having  taken  away  the  skin,  the  fragment  should  be  cut  into  three,  tyhere  to 
four,  or  more  pieces,  and  these  placed  about  half  an  inch  or  three  place 
quarters  of  an  inch  from  the  margin  of  the  sore,  and  about  one  inch  frao“enta. 
apart ; for  there  is  no  doubt  that  the  engrafted  centre  has  a stronger 
influence  in  exciting  a healing  action  in  the  margin  of  the  sore  when 
placed  near  it,  than  when  isolated  in  the  centre  of  a granulating  surface. 

The  pieces  should  be  placed  upon  the  granulations,  and  gently 
pressed  in.  There  is  no  necessity  to  wound  the  granulating  surface. 

They  should  be  covered  with  a piece  of  oiled  gutta-percha  skin,  and 
the  whole  supported  with  cotton  wool ; a bandage  being  subsequently 
fi  applied,  so  as  to  press  moderately  upon  the  part,  and  keep  the  dressing 
i in  position.  On  the  third  day,  but  not  before,  the  dressings  may  be  Not  to 

'I  removed  with  the  greatest  care,  and  a fresh  piece  of  oiled  gutta-percha  change 

1 skiu  should  be  subsequently  applied.  thlr^ 

J The  appearances  of  the  engrafted  pieces  on  the  removal  of  the  first  day. 
i dressing  vary  considerably.  At  times  they  will  seem  palpably  to  have 
. taken  root  and  be  alive ; at  others  to  have  disappeared  altogether ; 
whilst  in  a third  class  the  surface  of  the  cuticle  will  be  seen  floating, 
as  a thin  film,  upon  the  secretion  of  the  sore,  the  basement  membrane 
(I  of  the  cuticle — the  essential  part — being  left  (Fig.  46). 

Fig.  46.  I'lo.  47. 


Drawings  illustrating  the  cicatrisation  of  sores  by  skiu  grafting. 
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Under  all  these  circumstances,  however,  the  surface  of  the  sore  is  to 
be  cleaned  with  the  greatest  care,  a stream  of  tepid  water,  from 
a dressing  can  or  squeezed  from  a sponge  over  the  part,  being 
the  best  means  to  employ.  The  surface  is  on  no  account  to  be  wiped, 
for  the  grafted  portions  of  skin  are  easily  uprooted,  whilst  those  that 
seem  to  have  died  or  that  have  disappeared  often  show  themselves 
again  later  as  “ cutifying  centres.”  As  soon  as  the  sinew  centres  are 
established  in  large  sores,  other  pieces  should  be  engrafted,  at  about 
the  same  distance  from  the  new  pieces  as  those  were  originally  in- 
serted from  the  margin  of  the  sore  j and  in  this  way  the  whole  granu- 
lating surface  may  be  speedily  covered  with  new  skin,  and  a rapid 
recovery  follow. 

How  the  engrafted  pieces  act  in  the  healing  process  is  not  yet  satis- 
factorily settled,  and  Reverdin’s  questions,  already  quoted,  have  not 
yet  been  completely  answered.  That  they  do  act  as  direct  stimulants  to 
the  sore  itself  and  more  particularly  to  the  margin  of  the  sore,  there 
can  be  little  doubt,  for  as  soon  as  the  “grafts”  have  taken,  the  margin  of 
the  sore  nearest  to  them  is  seen  to  cicatrise  and  to  send  out  prolonga- 
tions of  new  cicatrising  tissue  to  meet  similar  prolongations  from  the 
new  cutifying  centres : the  sore  in  this  way  becoming  subdivided  by 
bands  into  smaller  sores,  and  then  rapidly  healing  (Fig.  47). 

That  the  engrafted  portions  grow  by  tbe  proliferation  of  their  own 
cells  is  likewise  proved  by  the  fact,  that  in  the  case  of  a white  man 
upon  whose  ulcerated  leg  I engrafted  four  small  pieces  of  black  skin, 
the  whole  being  no  larger  than  a barley-corn,  the  black  skin  grew 
twentyfold  in  ten  weeks,  to  the  extent  illustrated  in  Fig.  48, 


Fig.  48. 


Fig.  49. 


Drawings  illustrating  the  growth  of  black  skin  when  grafted  on  to  the  sore  of  a 

white  man. 


gradually  enlarging  and  sending  out  prolongations  which  joined, 
till  one  patch  of  black  skin  had  formed,  as  seen  in  Fig.  49.  The 
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ulcer  healed  as  rapidly  where  the  black  skin  was  grafted,  as  where 
the  white  was  placed.  The  engrafted  pieces  of  new  skin  thus  grow 
themselves  by  cell  development,  they  stimulate  the  skin-forming  powers 
of  the  margin  of  the  sore,  and  exert  at  the  same  time  a like  action  on 
the  granulations  around. 

The  same  result  may  likewise  ensue  when  large  pieces  of  skin.  Pieces  may  be 
whether  removed  from  the  patient  or  from  some  recently  amputated  transplanted 
limb,  are  transplanted.  The  dressers  at  Guy’s  have  frequently  engrafted  amputated 
large  pieces  of  skin,  half  an  inch  square,  removed  from  amputated  limbs, 
limbs ; the  pieces  on  removal  have  been  dropped  into  warm  water  in 
their  passage  to  the  wards  where  they  are  applied.  But  there  seems 
to  be  no  advantage  in  this  practice,  and  in  the  cases  in  which  it  has 
been  adopted  a large  proportion  have  failed.  In  a case  of  mine  the 
grafts  took  root  and  excited  a healthy  action  in  the  margin  of  the  sore ; 
they,  however,  grew  but  little,  and  remained  on  the  cicatrix  of  the  sore, 
as  bosses  of  skin  with  w'ell-marked  borders.  They  were  grafted,  it 
is  true,  but  the  grafts  seemed  to  have  no  power  of  assimilating  them- 
selves to  the  tissues  on  which  they  were  placed  {vide  Model  Guy’s 
Mus.). 

To  take  large  pieces  of  skin  from  the  patient’s  own  body  is  an  ob-  Not  required 
jectionable  practice  on  account  of  the  large  wound  it  creates,  and, 
moreover,  is  unnecessary  in  the  majority  of  cases,  as  small  pieces  appear  gjqu**  ° 
to  do  better.  To  take  them  from  another  subject  is  also  objectionable 
for  like  reasons ; but  still  more  so,  on  account  of  the  difficulty  that 
sometimes  accrues  from  a want  of  power  in  the  new  graft  to  assimilate 
itself  to  the  tissues  on  which  it  is  placed,  and  from  the  risk  that  is  Risk  in 
necessarily  run  of  introducing  into  the  blood  of  the  living  subject  transplanting 
some  new  or  poisonous  element;  a risk  which  I believe  it  to  be  wrong  other™'** 
aud  unjustifiable  to  run,  and  that  I would  not  allow  on  my  owu  person,  subjects. 

For  these  reasons  I have  forbidden  my  dressers  adopting  the  practice. 

Ill  the  case  where  black  skin  tvas  transplanted,  I did  it  with  the  full 
concurrence  of  both  patients;  indeed,  both  were  rather  disappointed 
that  the  operation  could  not  be  repeated.  They  were  firm  friends,  and 
the  liuk  I formed  bound  them  closer  ! 

There  seems,  however,  no  objection  to  mincing  the  portion  of  in-  May  cut  the 
tegument  which  is  to  be  employed  into  minute  fragments,  that  is,  piece  into 
into  pieces  the  size  of  millet-seeds ; the  thumb-nail  of  the  surgeon  fragments, 
being  the  best  table  for  the  purpose.  In  children,  where  it  is  unad- 
visable  to  remove  much  healthy  skin,  and  the  surface  to  be  covered  is 
large,  the  plan  is  excellent,  though  I prefer  pieces  the  size  of  half 
a hemp-seed,  when  they  can  be  obtained.  The  practice  of  applying 
“ skin-dust,”  or  the  products  obtained  by  scraping  the  skin,  cannot  be 
recommended  as  it  is  rarely  successful. 

Whether  this  newly  engrafted  skiu  possesses  the  same  power  of  Properties  of 
resisting  disintegrating  changes  as  the  old  skin  is  not  yet  proved,  ‘lie  uewlv 
Some  observations  I have  made  lead  me  to  suspect,  that  it  is  in  some 
cases  rather  liable  to  break  down  aud  ulcerate  as  soon  as  the  patient 
begins  to  walk  after  the  sore  has  completely  healed,  whilst  in  others  I 
have  found  a sore  in  this  way  healed  is  more  capable  of  resisting  disinte- 
grating changes  than  another  healed  by  unassisted  natural  processes.  At 
any  rate,  it  is  necessary  to  observe  as  much  care  in  the  after-treat- 
ment of  the  case  as  ought  always  to  be  observed  after  the  cure  of  any 
other  sore ; and  more  particularly  to  afford  moderate  support  aud  pro- 
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tection  to  the  part.  For  this  purpose  there  is  nothing  better  than 
to^  bind  on  a piece  of  sheet  lead  over  the  cicatrix  when  the  seat  of 
mischief  is  on  the  leg,  as  by  it  equal  pressure  as  well  as  protection  is 
afforded. 

The  new  skin  soon  becomes  as  sensitive  as  the  old ; the  sensibility 
of  tjje  cicatrix,  under  these  circumstances,  indeed,  seems  to  be  greater 
than  when  unaided  cicatrisation  is  allowed  to  take  place. 

Chilblains. 

Chilblains  are  local  inflammations  of  tbe  skin,  and  are  to  be  met  with 
in  subjects  of  a feeble  circulation.  They  are  more  common  in  the  young, 
and  in  women  than  in  men,  and  are  generally  seen  on  the  toes, 
fingers,  nose,  or  ears,  and  are  caused  by  any  sudden  change  of  tem- 
perature or  any  sudden  application  of  cold  or  warmth. 

They  are  simple  congestions  of  the  skin  attended  with  tender- 
ness or  itching ; vesication  of  the  skin,  when  the  inflammation  is 
more  severe;  or  sloughing  and  ulceration  of  the  skin,  when  a broken 
chilblain  occurs.  The  disease  may  begin  and  stop  at  the  first  or  con- 
gestive stage,  or  run  through  all  the  stages — the  experience  of  each 
subject  telling  him  or  her  what  is  to  be  expected. 

Towards  evening  the  symptoms  of  irritation  are  always  increased, 
and  any  external  warmth,  as  of  a fire  or  bed,  any  full  diet  or  stimulat- 
ing drink  aggravates  it ; in  fact,  anything  that  excites  the  circulation  in 
the  part,  at  any  hour  of  the  day  or  night,  is  apt  to  increase  the  symptoms. 

Teeatment. — The  local  treatment  of  chilblains  is  no  less  important 
than  the  general,  and  more  successful ; for  whilst  tonics,  good  diet, 
external  warmth,  and  exercise  are  necessary  to  improve  the  general 
powers  of  the  patient  and  the  circulation,  local  stimulants  are  of  great 
value.  When  the  chilblain  is  not  broken,  the  local  application  of  the 
tincture  of  iodine,  of  a solution  of  sulphate  of  copper  (three  grains  to 
the  ounce),  of  camphor  liniment,  of  soap  liniment  with  opium,  or  one 
fourth  part  of  tbe  tincture  of  cantharides,  of  compound  tincture  of 
benzoin,  or  of  simple  spirit,  not  only  gives  comfort,  but  hastens  the 
cure  of  the  disease.  The  parts  should  also  be  covered  with  strapping 
spread  on  leather. 

When  the  parts  are  broken,  water  dressing  with  the  use  of  thick 
lint  and  oil  silk  or  elastic  tissue,  are  the  safest  remedies,  stimulating 
lotions  being  used  later  when  the  parts  are  indolent  in  healing.  Olive 
oil  §ij.  Acid,  Carbolic,  gr.  x,  and  Ext.  Opii  5j,  is  a good  formula. 

Warm  socks  and  loose  shoes  or  boots  are  always  indicated,  but  any- 
thing like  pressure  is  most  detrimental.  Exercise  also  should  be  taken 
when  possible,  and  an  equal  temperature  ought  to  be  maintained. 

Frostbite. 

It  has  already  been  shown,  that  the  sudden  application  of  cold  to  any 
exposed  part  of  the  body  of  a feeble  or  depressed  subject  is  liable  to 
be  followed  by  “chilhlain;”  and,  when  concentrated  cold  is  applied, 
under  these  circumstances,  for  a period  sufficient  to  arrest  the  cir- 
culation in  a part,  a ^‘frostbite”  is  the  result.  Sudden  and  severe 
alternations  of  heat  and  cold  under  exposure,  however,  even  in  healthy 
subjects,  may  produce  this  result,  and,  in  military  life  this  fact  is 
well  known. 

The  first  effect  of  cold  upon  a part  is,  a sense  of  numbness  and 
weight  with  a feeling  of  tingling.  To  the  eye,  the  skin  will  probably 
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appear  redder  tbau  usual,  and  if  the  part  be  removed  from  the  in- 
tluence  of  the  cold  at  this  time,  recovery  may  follow,  or,  in  feeble 
subjects,  a superficial  '‘chilblain.”  If  the  cold,  however,  be  allowed 
to  act  longer,  the  parts  will  become  stiff,  and  at  last  insensible,  feeling 
“ dead.”  To  the  eye  they  will  assume  a white  and  waxy  aspect  and 
be  senseless  to  all  impressions,  the  blood  having  been  completely  driven 
from  the  surface.  When  the  cold  has  been  suddenly  applied,  and  is 
sufficient  to  kill  the  structure  outright,  the  frozen  part  will  have  a 
mottled  aspect,  from  the  retention  of  blood  within  the  tissues.  Many 
of  these  effects  may  be  produced  by  the  aether  spray. 

The  constitutional  effects  of  cold  are  at  first  stimulating,  and  subse-  Constitu- 
quently  depressing ; excitement  passing  into  sleepiness,  and  this  into  effects 
torpor.  If  the  latter  be  yielded  to,  the  sleep  will  end  in  death,  the 
blood  being  sent  from  the  surface  of  the  body  to  the  brain  and  other 
viscera,  and  death  being  produced  by  blood  engorgement,  as  in  apoplexy. 

In  the  “sleepy  and  depressed  stage”  of  cold,  if  the  patient  be 
brought  suddenly  under  the  influence  of  warmth,  and  placed  too  near 
a fire,  the  risks  of  lung  engorgement,  as  well  as  of  rapid  gangrene 
of  the  frozen  parts,  are  very  great,  for  by  sudden  reaction  the  arterial 
circulation  becomes  quickened,  and  all  the  parts  are  gorged  with  blood 
which  they  hive  lost  the  power  of  propelling  onwards.  In  gangrene 
from  frostbites  there  seems  reason  to  believe  that  ulceration  of  the  duo- 
denum may  follow,  as  after  burns.  Mr.  Adams  has  recorded  such  a case 
in  the  ‘Ameri:an  Med.  Times’  for  1863. 

Treatment — Pew  cases  require  more  care,  for  any  sudden  alternation  Treatment  oi 
of  temperature  may  be  most  injurious.  The  aim  of  the  surgeon  should  frostbite, 
be  to  recall  tin  aftected  parts  gradually  to  their  normal  condition,  by 
assisting  the  vmous  circulation  by  gentle  friction  in  the  course  of  the 
veins  with  fun  or  flannel,  and  the  arterial  by  comparative  warmth 
applied  externally,  and  gentle  stimulants  administered  internally. 

Neither  warm  water,  nor  air,  nor  fire  should  be  allowed  to  approach 
the  parts  until  bhe  natural  temperature  has  been  partially  restored,  and 
then  only  with  jreat  care.  Friction  with  snow  or  iced  water  has  been  re- 
commended. On  reaction,  the  parts  may  be  raised  and  lightly  covered 
with  flannel  or  jotton-wool,  or  exposed  to  the  warm  air  of  a chamber  ; 
whilst  food  and  stimulating  drinks  are  carefully  administered,  warm 
milk  with  a litte  brandy  being  the  best.  Should  reaction  be  too  severe, 
it  must  be  cheered  by  lead  or  spirit  lotions. 

When  gangriue  follows,  and  only  small  portions  of  the  body  suffer,  Wlien 
such  as  the  infegument,  the  parts  may  be  dressed  by  some  stimulat- 
ing  application  to  hasten  the  separation  of  the  slough,  and  the  part 
should  be  kept  warm ; carbolic  acid  and  oil  are  probably  the  best 
applications ; bnics  should  also  be  given. 

When  large  lortions  of  the  body  suffer,  such  as  the  whole  foot,  (and  When 
in  this  country  have  seen  a coachman,  who  had  on  new  tight  boots  on  gHutjrene  ex- 
a bitter  wiuterday,  lose  both  feet),  amputation  may  be  called  for,  the 
surgeon  alwayi  waiting  till  the  line  of  demarcation  or  limit  to  the 
sloughing  procss  is  fairly  marked. 

Boils  and  Carbuncle. 

These  affecthns  are,  in  a measure,  allied,  and  are  both  due  to  inflam-  On  hoils  and 
ination  of  the  s;in  and  subcutaneous  tissue,  though  the  disease  probably  carbuncle, 
commences  in  he  latter.  In  both  there  is  effusion  of  lymph  into  the 
areolar  tissue  d the  part,  and  in  both  this  generally  sloughs,  although 
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in  the  boil,  the  slough  is  local  and  confined  to  one  central  point,  while 
in  carbuncle,  the  process  may  cover  an  extent  of  integument  varying 
from  the  size  of  half  a crown  to  that  of  a plate. 

Boils  are  met  with  in  two  forms : one  as  a subcutaneous  swelling, 
attended  with  little  pain  until  the  skin  over  it  inflames  and  suppurates.  It 
then  appears  as  a conical-pointed  swelling,  with  inflamed  indurated 
areola ; this  causes  severe  distress,  until  the  parts  give  way,  when  the  feel- 
ing of  tension  and  throbbing  is  followed  by  relief  due  to  the  termination 
of  the  sloughing  process,  and  discharge  of  the  “ core.”  When  the  slough 
has  been  discharged,  an  irregular  orifice  in  the  skin  is  seen  covering  in 
a cavity  in  the  cellular  tissue,  which  subsequently  granulates,  leaving 
a depressed  cicatrix.  The  core  or  slough  is  composed  of  skin  infiltrated 
with  lymph. 

The  second  form  of  boil  begins  as  an  inflamed  follicle  or  pimple, 
which  occasionally  becomes  vesicular,  and  has  a scarlet,  exquisitely  sen- 
sitive areola.  It  suppurates_slowly,  and,  as  a rule,  terminates  with  a less 
well-marked  slough  than  the  former  kind.  Such  boils  are  more  usually 
multiple  than  the  other,  and  are  often  caused  by  the  application  of  moist 
dressings,  or  of  some  cadaveric  irritant. 

With  respect  to  the  causes  of  boils,  nothing  definite  can  he  laid 
down.  That  they  are  always  associated  with  some  debilititing  or  allied 
cause  is  belied  by  daily  experience,  for  they  are  certainly  often  seen  in 
men  and  women  in  whom  no  such  condition  exists,  and  ii  subjects  who 
often  declare  that  they  “ never  felt  better  in  their  lives.”  ^s  a rule,  how- 
ever, this  is  not  the  case,  because  they  more  commonly  occur  in  subjects 
who  have  either  been  fed  to  excess  or  been  subjected  to  some  sudden 
change  in  the  nature  of  their  diet ; such  for  instance  as  ia  men  who  un- 
dergo training  for  athletic  pleasures,  or  who  are  subjectedtothe  influence 
of  foetid  animal  exhalations,  as  met  with  in  a skin-yad,  pathological 
room,  or  dissecting-room.  They  are  seen  also  in  the  diabetc  and  cachectic 
subject,  as  well  as  in  patients  enfeebled  by  any  fever  or  otoer  debilitating 
cause.  Gamgee  tells  us  that  they  are  often  the  result  of  eating  diseased 
meat.  They  are  also  produced  by  the  local  contact  of  cirtain  cadaveric 
emanations ; the  newly  appointed  post-mortem  clerks  «f  our  hospitals 
often  falling  victims,  the  poison  acting  at  first  as  a diret  irritant  upon 
the  follicles  to  which  it  is  applied.  They  are  far  more  «ommon  in  some 
years  than  in  others.  In  persons  who  are  predisposedto  their  forma- 
tion any  local  irritation  is  apt  to  produce  them,  such  as  the  friction 
caused  by  rowing,  the  application  of  a poultice,  water  iressing,  strap- 
ping, or  a blister.  They  attack  the  integument  of  any  prt  of  the  body, 
the  palms  of  the  hands  and  soles  of  the  feet  being  appa’ent  exceptions. 

In  the  dense  integument  of  the  nape  of  the  neck,  bittock,  and  out- 
side of  the  thighs,  they  are  more  chronic  and  painful  t>an  in  the  skin 
of  looser  texture.  They  are  troublesome  local  atfectiais,  but  seldom 
endanger  life.  In  rare  instances  they  are  followed  by  epticaemia  and 
death,  hut  only  in  one  instance  have  I known  this  to  ocur. 

Tbeatment. — The  general  treatment  must  depend  upon  the  con- 
dition of  the  body  and  the  apparent  cause  of  the  omplaint,  any 
unwholesome  habit  being  corrected,  and  any  evident  want  supplied. 
Under  other  circumstances  the  practice  must  be  direced  on  general 
principles.  The  diet  should  he  nutritious,  but  not  to  stimulating, 
exercise  short  of  fatigue  should  always  be  allowed,  and  fnsh  air  obtained 
when  possible.  The  secretions  should  too  he  looked  to,  aid,  when  out  of 
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order,  corrected,  mild  laxatives  being  often  of  service.  When  the  shin 
is  secreting  unhealthily,  the  Turkish  or  warm  hath  is  of  great  benefit ; 
moreover  alkalies  or  acids  ought  also  to  be  given  when  the  condition  of 
the  stomach  needs  them ; alkalies  and  bitters  are  often  of  great  benefit. 

When  debility  exists,  quinine  is  invaluable,  and  in  London  or  large 
towns,  its  combination  with  iron  is  required.  When  diabetes  is  present, 
the  “feeding”  treatment  is  probably  the  best.  Dr.  Jackson,  of  the 
United  States,  gives  twelve  to  sixteen  grains  of  quinine  a day,  increas-  Quinine, 
ing  the  dose  daily  until  its  special  effects  are  produced,  and  then  de- 
creasing it.  He  continues  the  treatment  for  a month.  Yeast  in  doses  Yeast  as  a 
of  a table-spoonful,  taken  fasting  three  times  a day,  occasionally  medicine, 
appears  to  have  a rapidly  marked  beneficial  effect,  although  in  what 
w'ay  it  acts  it  is  difficult  to  say. 

The  local  treatment  must  be  directed  much  by  the  local  symptoms,  Local 
it  being,  as  a rule,  a better  course  to  let  the  boil  discharge  itself  or  treatment, 
dry  up  thau  to  lance  it.  In  the  early  stage  of  the  papular  or  follicular 
form  of  boil,  the  free  application  of  alcohol,  spirit  of  camphor,  the 
nitrate  of  silver,  liquor  potass®,  or  iodine  tincture,  is  often  followed  by 
its  disappearance;  but  in  the  other  kind  all  such  applications  are  worse 
than  useless. 

When  the  pain  is  great  from  the  tension  of  the  part,  and  the 
areola  of  inflammation  is  spreading,  relief  may  generally  be  given  by 
lancing,  and  when  the  slough  is  slow  in  separating,  the  introduction  incision 
into  the  opening  of  a point  of  potassa  fusa  is  followed  by  the  rapid  "■hen  great 
cleansing  of  the  wound  and  granulation.  Poultices  may  be  applied  ^®usion. 
for  a limited  period  during  the  sloughing  stage,  but  not  for  any  length 
of  time,  as  they  often  encourage  the  appearance  of  others ; water 
dressing  is,  however,  generally  preferable.  When  the  local  inflamma- 
mation  is  not  great,  the  plan  of  covering  the  boil  with  a piece  of 
plaster  with  a hole  in  the  centre,  is  very  beneficial.  At  times,  paint- 
ing the  areola  with  collodion  or  colloid  styptic  answeps  well.  When  boils 
succeed  one  another  seriatim,  without  any  definite  cause,  change  of  air 
is  a most  successful  remedy.  ^ 

Carbuncle. 

This  is  a far  more  serious  affection  than  a boil,  for  it  is  almost  0“ 
always  met  with  in  the  feeble  and  cachectic  subject,  and  generally  in 
men,  rich  or  poor,  over  forty-five.  It  is  very  frequently  associated  with 
diabetes,  and  gouty  patients  are  particularly  prone  to  its  attack. 

It  generally  occurs  singly,  and  is  slow  in  its  progress,  tbe  inflam- 
mation in  the  skin  and  cellular  tissue  beneath  spreading  as  a brawny 
inflammatory  effusion,  with  no  defined  border.  Tbe  redness  of  skin 
is  rarely  vivid,  more  frequently  livid;  at  times  tbe  local  pain  is  severe, 
and  constitutional  depression  very  great.  The  sloughs  separate 
slowly,  many  openings,  as  of  many  boils,  allowing  them  to  escape,  and 
the  whole  skin  at  times  separates  as  an  ash-coloured  layer,  leaving  an 
irregular  cavity  undermining  the  neighbouring  tissues.  The  favorite  Situation, 
seats  of  carbuncle  are  the  skin  and  subcutaneous  tissue  of  the  nape  of 
the  neck,  back,  and  buttock.  They  occur,  however,  on  the  front  of 
the  body  and  the  extremities,  and  at  times  on  the  lip  or  face.  The 
disease  is  so  slow  in  its  progress  as  at  times  to  occupy  many  weeks,  one  Slow 
part  going  through  its  course  while  the  disease  spreads  in  another,  progress. 
It  may  destroy  life  by  exhaustion  or  by  pymmia ; the  worst  form  of 
pymmia  arises  from  it;  indeed,  M.  Labat  (‘Med.-Chir.  Soc.  Bor- 
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cleaux,’  1868)  believes  pysemia  to  be  tbe  most  common  cause  of  death 
in  carbuncle.  Rare  cases  have  been  recorded  in  which  peritonitis  was 
caused  by  the  extension  of  the  disease  from  the  abdominal  walls  into 
the  peritoneal  cavity. 

When  the  treatment  by  incision  is  adopted,  life  is  too  often  short- 
ened by  loss  of  blood.  As  a general  rule,  however,  carbuncle  is  not  a 
fatal  disease.  Its  danger  depends  much  upon  its  extent,  and  more  upon 
the  complications  with  which  it  is  associated. 

Treatment. — In  former  days  the  one  form  of  local  treatment  that 
every  surgeon  followed  was  that  of  the  crucial  incision  + , the  knife 
being  passed  freely  through  the  tissues  to  the  base  of  the  inflamma- 
tory effusion;  the  object  of  this  was  to  give  room  for  the  slough 
to  separate  and  come  away.  In  modern  times  the  value  of  this 
practice  has  been  much  questioned,  for  it  was  too  often  found  to  be 
followed  by  loss  of  blood,  where  blood  was  much  needed ; nor  has  it 
been  thought  that  the  incision  did  much  to  hasten  the  progress 
of  the  case  or  the  separation  of  the  slough.  It  is  still,  however,  a 
popular  form  of  practice.  I was  taught  it,  but  after  observing  its 
effects  have  long  given  it  up,  believing  that  it  did  little  or  no  good, 
and  was  often  followed  by  a harmful  hasmorrhage. 

The  treatment  I prefer,  and  have  adopted  for  many  years,  has  been 
that  by  caustic,  and  the  more  I see  of  it  the  better  I like  it.  It  has 
been  strongly  advocated  in  this  country  by  Pritchard,  and  in  America  by 
Dr.  Physic.  It  is  applicable  in  the  stage  of  the  disease  when  the  cellular 
tissue  is  brawny,  and  the  early  inflammation  of  the  skin  has  subsided;  it 
may  be  used  before  any  openings  in  the  skin  are  found,  either  as  Pritchard 
advises,  by  rubbing  the  caustic  potash  freely  in  the  centre  of  the  car- 
buncle until  an  eschar  is  fully  formed,  or,  which  is  preferable,  by  punc- 
turing with  a scalpel,  and  inserting  the  stick  or  a small  piece  the  size  of 
a pea  well  into  the  diseased  tissues.  Wlien  the  carbuncle  is  large,  many 
punctures  may  be  made,  one  to  every  area  of  surface  of  the  dimensions  of 
half  a crown.  Where  openings  exist,  the  surgeon  has  only  to  insert  the 
caustic  and  allow  it  melt,  either  in  the  stick,  or,  what  is  better,  in  pea- 
like masses,  by  means  of  dressing  forceps,  passing  them  well  down  into 
the  subcutaneous  tissue.  By  this  practice  the  slough  is  certainly  cast 
off  more  readily  than  when  incisions  are  made  or  the  case  left  to 
nature.  No  bleeding  takes  place,  and  very  little  pain  is  given  except- 
ing at  the  time.  With  this  treatment  large  carbuncles  become 
soon  healthy  granulating  wounds.  The  only  care  required  is,  to 
prevent  the  caustic  running  over  the  sound  skin.  During  this  treat- 
ment a poultice  may  be  applied,  or  some  lotion,  such  as  Candy’s 
fluid,  carbolic  acid,  or  alcoholic  lotion;  a solution  of  opium  applied 
to  the  part  often  gives  relief  to  pain.  Tonics,  good  living,  and  fresh 
air,  are  also  essential.  The  French  surgeons  prefer  the  use  of  the 
Vienna  paste.  By  these  means,  unless  the  carbuncle  is  associated 
with  some  serious  malady,  such  as  diabetes  or  pysemia,  a good  result 
may  be  looked  for. 

The  plan  of  making  a subcutaneous  incision  has  been  ably  advocated 
by  Mr.  French  and  M.  Guerin,  and  that  of  compression  by  Messrs. 
O’Ferrall  and  M.  H.  Colles,  of  Dublin  (‘  Dub.  Quart.  Journ.,’  1864). 
The  former  plan  I have  tried,  but  have  failed  to  find  its  advantage. 
The  latter  I have  not  employed,  having  been  already  well  satisfied  with 
the  caustic  treatment. 
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M.  Gosselin  strongly  advocates  the  plan  of  making  deep  punctures 
into  the  carbuncle  and  evacuating  them  by  means  of  compression. 

The  best  thing,  writes  Paget  (‘  Lancet,’  1869),  you  can  do,  if  the  Pazet’s  mode 
carbuncle  is  small,  is  to  cover  it  with  emplastrum  plumbi  spread  on  treatment, 
leather,  with  a hole  in  the  middle  through  which  the  pus  can  exude 
and  the  slough  can  come  away.  When  the  carbuncle  is  large  he  ad- 
vises the  common  resin  cerate,  and  over  it  a linseed-and-bread  poultice ; 
perfect  cleanliness  is  to  be  observed  during  the  sloughing  process. 

Facial  carbuncle. 

This  has  been  often  miscalled  “ malignant  pustule.”  It  was  pro-  On  facial 
bably  first  described  by  a clever  young  surgeon,  Harvey  Ludlow  (‘Med,  carbuncle. 
Times  and  Gaz.,’  Sept.,  1852).  It  is  generally  found  on  the  lip,  the 
upper  one  being  the  more  commonly  involved,  as  an  oedematous  in- 
flammatory swelling  of  the  part,  involving  the  nose  and  cheek,  often 
preceded  by  some  pustule  or  vesicle,  and  generally  accompanied  by 
them.  It  is  almost  always  associated  with  severe  pain.  It  ends,  as 
do  most  cases  of  carbuncle,  with  sloughing,  and  at  times  the  w'hole 
substance  of  the  lip  or  cheek  gives  way.  It  is  associated,  like  car- 
buncle, with  great  constitutional  depression,  and  its  special  danger  is 
thrombosis  and  phlebitis  of  the  cerebral  sinuses ; the  inflammation  of 
the  veins  extends  from  the  affected  parts  through  the  ophthalmic 
veins  to  the  cavernous  sinus.  I have  seen  six  cases  of  this  affection, 
four  of  the  upper  and  two  of  the  lower  lip,  and  all  recovered.  In  only 
one  did  the  disease  extend  beyond  the  lip,  while  in  all,  the  disease,  as  far 
as  local  treatment  was  concerned,  was  left  to  natural  processes,  clean-  Treatment, 
liness  and  fomentations  being  alone  employed.  Tonics  and  good  diet 
were  given,  and  quinine  with  iron,  in  full  doses,  appeared  the  best.  Paget 
advises  quinine  in  suiBcient  doses  to  produce  symptoms  of  cinchonism. 

M.  Reverdiu,  interne  des  hdpitaux,  gives  a very  elaborate  essay  on  Reverdin’s 
this  subject  in  the  ‘ Archives  Generates  de  Medecine,’  1870.  At  p.  162  conclusions, 
of  the  August  number  he  thus  sums  up  his  conclusions : 

1.  Anthrax  and  furuncle  of  the  face  present  a special  gravity. 

2.  This  gravity  is  due  to  the  ready  complication  with  phlebitis. 

3.  The  facial  phlebitis  is  attended  with  death,  either  hy  extension  to 
the  sinuses  of  the  dura  mater,  or  by  becoming  the  source  of  purulent 
infection. 

4.  Of  anthrax  of  the  face,  that  of  the  lips  is  more  frequently  com- 
plicated with  phlebitis  than  the  others.  This  may  be  explained  by  the 
peculiar  texture  of  the  lips. 

5.  Anthrax  of  the  lips  has  nothing  in  common  with  malignant  pustule. 

6.  The  involving  of  the  orbit  in  the  phlebitis,  as  demonstrated  by 
exophthalmia,  shows  almost  for  certain  the  implication  of  the  sinus. 

7.  Incision,  speedily  and  extensively  performed,  seems  to  be  the 
best  means  of  preventing  and  sometimes  of  arresting  the  phlebitic  com- 
plications. 

Malignant  pustule  or  charbon. 

This  is  a disease  of  which  I have  had  but  slight  personal  ex-  On  malignant 
perience.  M.  Bourgeois,  iu  a work  entitled  ‘La  Pustule  maligue  et 
(Edfeme  malin’  (Paris,  1861),  has  given  a full  description  of  it.  He 
tells  us  it  is  derived  from  an  animal  poison,  and  that  it  is  communi- 
cated to  man  by  direct  contact  with  the  body  of  a diseased  animal, 
or  with  any  material  that  has  been  in  contact  with  the  disease.  It  is 
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found  chiefly  on  the  exposed  parts  of  man,  such  as  the  hands  and  face, 
and  begins  as  a small,  red,  inflamed  and  itching  spot,  which  in  twelve 
or  fifteen  hours  vesiculates,  the  skin  beneath  the  vesicle  appearing  as  a 
dry  brown  or  black  slough.  In  the  course  of  the  second  day,  another 
crop  of  vesicles  appears  around  the  original  seat  of  the  disease,  which 
run  the  same  course.  About  this  time  the  seat  of  the  original  disease 
becomes  more  swollen,  appearing  as  a defined  lump  (“  bouton”),  the 
parts  around  being  oedematous,  and  the  whole  subsequently  sloughing. 
In  this  stage  of  the  disease  there  is  little  pain,  the  slough  is  always 
dry,  and  there  is  no  pus  / the  sloughing  spreads  from  the  skin  down 
to  the  subcutaneous  tissue  instead  of  as  in  carbuncle,  from  the  latter  to 
the  former. 

Malignant  pustule  is  also  rapid  in  its  progress,  four  to  nine  days 
seeing  its  end.  It  is  usually  ushered  in  with  rigors  and  symptoms  of 
depression,  followed  by  vomiting  and  great  depression;  often  cold 
sweats  and  delirium  occur,  and  the  patient  dies  from  the  depressing 
influence  of  the  animal  poison  before  its  local  efifects  have  had  time  to 
work.  In  young  subjects,  the  prospects  of  recovery  are  greater  than 
in  the  old,  and,  when  the  hands  are  involved,  the  chance  is  better  than 
when  the  head  is  afifected. 

Treatment. — The  disease  being  in  its  nature  local,  local  treatment 
is  to  he  preferred,  and  Bourgeois  tells  us,  that  the  free  application  of 
some  caustic,  such  as  the  potassa  fusa,  so  as  to  destroy  fully  the 
primary  vesicles  in  their  early  stage,  is  the  best  treatment;  and,  in 
more  advanced  cases  the  excision  of  the  slough  and  the  free  use  of  the 
same  caustic  is  to  be  recommended.  Tonics,  diffusible  stimulants,  and 
such  means  as  are  usually  employed  to  guard  against  the  tendency  to 
death,  are  of  great  value. 

Perforating  ulcer  of  the  foot. 

This  afi’ection  was  so  called  by  Vesigne  of  Abbeville  in  1850.  It  is 
an  affection  which  Mr.  Hancock  has  brought  prominently  before 
us  in  an  able  paper  published  in  the  ‘Brit.  Med.  Jonrn.,’  June 
26th,  1869,  although  Cloquet,  Boyer,  and  Nelaton,  of  Paris,  have 
also  described  it.  Nelaton  says  it  “commences  with  phlyctsena  in 
the  pad  of  the  foot.  The  epidermis  is  raised  by  a small  quantity  of 
purulent  serum.  Others  describe  it  as  commencing  like  a flat  corn, 
which  ulcerates.  When  this  is  opened,  the  subjacent  dermis  appears  of 
a rose  colour,  and  when  touched  is  highly  sensitive.  This  state  may 
continue  for  some  time,  when  the  dermis  in  its  turn  gradually  ulcerates, 
and  a small  fistulous  opening  is  established  in  the  subcutaneous  cellular 
tissue,  which  will  not  heal,  but  continues  to  discharge  serum  slightly 
tinged  with  pus.  If  after  five  or  six  weeks  the  sinus  is  examined  by  a 
probe,  the  subjacent  bone  is  felt  rough  and  necrosed,  and  a sequestrum 
subsequently  forms.” 

The  disease  is  probably  hereditary,  and  is  most  obstinate  in  its  cha- 
racter, generally  spreading  over  years.  It  is,  however,  chiefly  local,  and 
confined  to  the  anterior  portion  of  the  foot.  Medicine  has  little  power 
over  it,  although  Fowler’s  solution  has  been  much  vaunted  for  its  cure, 
still  with  insufficient  evidence,  and,  as  far  as  facts  can  guide  us,  it 
appears  Hancock’s  conclusion  is  the  only  right  one,  and  that  is,  that  in 
the  first  instance,  when  dead  bone  exists,  it  should  be  removed.  But 
if,  notwithstanding,  the  disease  returns,  there  can  no  longer  be  a ques- 
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tion  that  when  once  perforating  ulcer  of  the  sole  of  the  foot  is  estab- 
lished and  recognised,  it  is  better  at  once  to  remove  the  whole  of  the 
metatarsal  bones,  either  by  Chopart’s,  Syme’s,  or  Pirogoffs  amputation.” 

These  cases  are  not  to  be  confused  with  the  suppurating  bursse  cr 
bunions  found  in  feet  deformed  from  short  or  tight  hoots. 

Oriental  Sore. 

The  Oriental  sore,  which  includes  the  Delhi  boil,  Moultan  sore,  Tlie  Delhi 
Aleppo  boil  or  Biskra  bouton,  seems  to  he  due  to  the  use  of  brackish,  boil, 
hard  well-water  (the  Delhi  well-water  containing  45  to  50  grains  of 
carbonate  of  lime  per  gallon)  j rather  than  to  the  presence  of  an  animal 
parasite,  as  suggested  by  Messrs.  Alcock  and  Fleming,  of  the  Indian 
Army  (‘Med.  Kep.,’  1868).  It  shows  itself,  says  Sir  J.  Fayrer 
(‘  Practit.,’  October,  1875),  as  an  “ intractable,  indurated,  indolent  sore, 
papular  in  the  early,  encrusted  or  fungating  in  the  advanced  stages; 
spreading  by  ulceration  of  skin,  single  or  multiple,  often  occupying 
extensive  surfaces  of  the  exposed  parts  of  the  body,”  and  its  secretion 
contains  minute  cell-growths,  by  which  the  disease  is  propagated.  It 
may  attack  dogs  and  horses.  Messrs.  Lewis  and  Cunningham  (‘Appendix 
to  12th  Report  of  Sanitary  Commissioners  with  Government  of  India’), 
assert,  however,  that  the  disease  is  of  the  nature  of  a lupus,  and  should 
he  treated  as  such.  Indeed,  they  describe  it  as  “lupus  endemicus,” 

‘ Lancet,’  April  7,  1877.  It  is  to  be  treated  by  personal  cleanliness, 
the  avoidance  of  the  use  of  hard  water,  the  early  destruction  of  the 
sore  by  the  cautery  or  caustic,  and  the  application  of  metallic  astrin- 
gents. Tonic  treatment,  a good  diet  and  if  possible  change  of  locality 
and  climate  should  be  secured. 

Mycetoma  or  the  fungus  disease  of  India. 

This  disease  has  been  described  by  Dr.  Carter,  of  Bombay,  The  fnnpus 
in  the  ‘ Trans,  of  the  Med.  and  Phys.  Soc.,’  Bombay,  1861,  and  of 
in  a memoir  published  by  Churchill,  1874,  and  is  supposed  by 
him  to  be  due  to  the  presence  of  a fungus.  Other  authors  have 
thrown  doubt  upon  this  point,  and  amongst  them  F.  B.  Lewis  and 
D.  Cunningham,  of  Calcutta,  who  conclude  that  it  is  reasonable 
to  infer  that  localised  spots  in  the  tissues  undergo  degenerative 
changes  into  a substance  peculiarly  adapted  to  the  development 
of  filamentous  growths,  the  origin  of  which  in  situations  where  no 
spore  could  penetrate  must  remain  matter  of  perplexity  (M.  J. 

Berkeley,  ‘ Nature,’  November  9,  1876),  although  the  disease  is  weli 
recognised.  Berkeley  observes,  however,  that  the  bodies  found  in  the 
disease  “so  nearly  simulate  fungous  growths,  that  it  is  difficult  to 
get  rid  of  the  notion  that  they  are  really  vegetable  growths.”  (‘  In- 
tellect. Observ.,’  1863.)  The  disease  is  more  frequent  in  men  than  in 
women,  and  affects  all  classes,  rich  as  well  as  poor,  hut  it  has  never 
attacked  a European. 

^ The  disease  is  chronic,  and  affects  most  commonly  the  foot,  some- 
times^ the  hand,  and  but  rarely  other  parts  of  the  body.  It  is  very 
slow  in  its  progress,  and  has  no  tendency  to  get  well  if  left  alone. 

Usually  it  begins  on  the  plantar  surface  of  the  foot  or  the  palmar 
of  the  hand,  as  an  induration  in  or  under  the  skin;  this  subse- 
quently softens  down,  a bleb  then  forms  over  the  spot,  and  bursts, 
leaving  a sinuous  opening,  from  which  exudes  a thin,  sanious,  sero- 
purulent  discharge.  As  the  disease  progresses,  other  indurations, 
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followed  by  sinuses,  form,  till  the  foot  or  hand  becomes  one  Indurated 
diseased  mass,  riddled  with  holes  the  orifices  of  sinuses  which  may  or 
inay  not  lead  to  bone ; and  in  extreme  cases  the  bones  are  tunnelled. 
These  sinuses^  discharge  freely  a putrid  sero-purulent  fluid,  containing 
“ fungus  particles.”  The  fungi  are  of  two  kinds,  each,  according  to  Dr. 
Carter,  marking  a variety  of  the  disease.  One,  the  dark  or  dark  brown, 
is  globular  or  ovoid  in  form,  hard  and  friable  in  consistence,  and  of 
the  size  varying  from  a pin’s  head  to  that  of  a bullet.  The.other  is 
pale  or  yellowish  in  colour,  soft  and  cheesy  in  consistence,  and  of 
the  size  of  a minute  speck  or  pea.  Dr.  Carter  and  others  believe  that 
excision  or  amputation  of  the  affected  part  is  the  only  sound  practice 
to  be  adopted. 

Warts. 

These  are  growths  of  the  papillae  of  the  skin,  the  papillae  being 
usually  elongated  and  their  epithelial  covering  thickened.  They  are 
common  on  the  hands  and  other  parts  of  the  body  of  the  young,  and 
more  rare  in  the  adult.  When  on  exposed  parts  of  the  body,  they 
assume  a homy  hardness  j but  when  surrounded  with  moisture  or  the 
secretion  of  the  skin,  they  are  soft  and  more  sensitive. 

The  flat  wart  is  called  verruca  simplex,  the  pedunculated  verruca 
digitata  ; and  these  are  said  to  be  more  common  in  the  scalp.  I have 
seen  them  on  the  neck,  orifice  of  the  nose,  mouth,  eyes,  ears,  and  anus, 
also  on  the  prepuce  and  labia.  I have  seen  them  also  on  the  tongue. 
They  occur  at  times  beneath  the  nails  and  are  very  painful — subungual. 
The  worst  crop  of  warts  I ever  saw  was  around  the  anus  of  a boy. 

The  flat  warts  occasionally  come  and  go  in  a way  which  cannot  be 
accounted  for ; as  a rule,  they  are,  however,  persistent.  They  rarely 
last  into  adult  life,  but  when  they  do  they  seldom  grow  or  give  trouble. 
In  exceptional  cases,  under  some  local  irritation,  they  may  increase  and 
assume  more  the  character  of  an  epithelial  cancer.  When  on  the  face 
this  change  is  peculiarly  liable  to  occur.  Not  long  ago  I destroyed  an 
epithelial  cancer  by  the  ala  of  the  nose,  the  size  of  a florin,  that  had 
suddenly  appeared  in  a wart  which  had  existed  for  sixty  years,  nearly 
all  the  patient’s  life,  and  I have  removed  from  the  lip  of  a man  a cancer 
that  had  grown  from  a wart  which  had  existed  as  long  as  he  could 
remember. 

Venereal  warts  are  very  abundant,  whether  they  grow  from  the 
glans  penis  or  prepuce  of  the  male  or  labia  of  the  female.  They  are 
pedunculated,  moist,  and  highly  vascular,  and  are  clearly  contagious. 
Warts,  however,  may  occur  at  times  in  these  parts  without  any  venereal 
contact. 

Treatment. — Some  powerful  alkali,  such  as  ammonia,  to  dissolve  the 
cuticle,  and  the  subsequent  application  of  the  glacial  acetic  acid,  nitric 
acid,  or  acid  nitrate  of  mercury,  to  destroy  the  papillaa,  is  the  best  plan 
to  get  rid  of  the  harder  or  flat  warts.  Lunar  caustic  is  an  unsatisfac- 
tory and  tedious  remedy.  Pedunculated  drg  warts  should  be  cut  off  with 
the  knife  or  scissors,  and  the  moist  may  be  treated  in  the  same  way 
when  not  too  extensive.  When,  however,  they  are  extensive,  they  may 
be  made  to  dry  up  by  the  application  of  some  powder,  such  as  the  oxide 
of  zinc,  or  even  starch.  Powdered  fresh  savine  is  a good  application, 
Mr.  T.  Smith  recommending  it  to  be  mixed  with  the  powdered  diace- 
tate of  copper.  The  perchloride  of  iron  in  tincture  is  also  serviceable. 
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Venereal  warts  and  others,  when  extensive,  maybe  readily  destroyed  by 
means  of  the  galvanic  cautery,  the  patient  being  under  chloroform.  At 
times  excision  is  the  best  practice.  In  the  large  masses  that  are  found 
on  the  genital  organs  of  women,  of  venereal  origin,  nothing  but  the 
removal  of  the  whole  with  the  labium  can  be  entertained ; w’hen  the 
^craseur  of  the  galvanic  cautery  cannot  be  obtained,  the  ordinary  wire 
instrument  may  be  used.  The  hsemorrhage  from  these  venereal  warts 
is  generally  severe ; and  the  surgeon  should  never  attempt  to  remove 
them  by  excision,  when  they  are  extensive,  without  having  at  hand  some 
good  styptic,  such  as  the  solution  of  the  perchloride  of  iron,  matico, 
alum,  dry  and  in  solution,  or  the  cautery  in  one  of  its  forms. 

Moles. 

Using  the  word  in  the  broad  sense  to  include  small  spots  of  dis-  On  moles, 
coloured  skin,  and  cutaneous  connective  tissue  tumours  with  pigment, 
with  or  without  unnatural  growth  of  hair  or  skin  glands,  they  are  very 
common ; few  people  being  without  one  or  more  upon  the  surface  of  the 
body,  while  many  have  them  in  numbers.  I have  seen  a woman  studded 
all  over  with  hairy  moles,  the  hairs  having  been  in  some  half  an  inch 
long  and  bristly.  Moles  are  generally  congenital,  but  at  times  put  in 
an  appearance  later  in  life ; they  are  rarely  of  any  greater  importance 
beyond  the  disfigurement  they  produce ; occasionally,  however,  they  de-  May  be  the 
generate  or  become  the  seat  of  a cancerous  disease,  the  melanotic  cancer  seat  of 
having  frequently  its  origin  in  such  congenital  spots.  This  clinical  fact, 
which  is  now  fairly  recognised,  is  important,  and  renders  it  expedient 
for  the  surgeon  to  excise  any  mole  that  has  a tendency  to  grow  or  to 
become  indurated  in  middle  life;  for  the  melanotic  is,  as  a rule,  a 
soft  cancer,  and,  when  it  has  once  appeared,  is  prone  to  spread  and 
multiply  rapidly.  Many  of  the  most  virulent  forms  of  multiple  cancer 
the  surgeon  sees  have  their  origin  in  moles. 

Corns. 

These  are  thickened  cuticle,  the  result  of  occasional  pressure,  whether  On  corns, 
on  the  toes  or  feet,  from  tight  or  hard  boots ; or  on  the  hands,  from 
the  mechanical  irritation  of  tools,  &c.  It  should  be  remembered  that 
they  are  the  result  of  occasional,  and  not  constant  pressure,  the  latter 
causing  atrophy  and  absorption.  Not  only,  wrote  Hunter,  “ the 
cuticle  thickens,  but  the  parts  underneath,  and  a succulus  (bursa)  is 
often  formed  at  the  root  of  the  great  toe,  betw'een  the  cutis  and 
ligaments  of  the  joint,  to  guard  the  ligaments  below.”  This  bursa 
forms  under  all  corns  when  the  pressure  is  not  removed,  in  all  old  and 
neglected  cases.  A corn,  when  newly  formed,  can,  by  maceration,  be 
elevated  from  its  position  as  thickened  cuticle  only,  the  cutis  being 
unaffected;  but  in  old  corns  the  cutis  appears  to  atrophy,  and  the  pa- 
pilla; to  disappear.  Such  corns,  writes  Mr.  T.  Smith  (‘  Holmes’s  Syst.,’ 
vol.  v),  “ may  be  found  based  upon  the  fibrous  tissue  of  the  sheaths  of 
the  extensor  tendons  of  the  toes,  all  intermediate  structures  having  been 
absorbed.”  When  a bursa  has  formed  it  may  inflame  or  suppurate,  and 
give  rise  to  troublesome  conditions,  such  as  will  be  described  under 
“ bunion.” 

A corn  is  called  “ soft”  when  it  forms  between  the  toes.  It  is  far  Soft  and  hard 
more  painful  and  sensitive  than  the  “ hard ;”  it  grows  also  more  corns- 
rapidly,  probably  owing  to  its  greater  moisture. 

Tbeatment,— Remove  the  cause  and  the  disease  will  disappear.  Treatment  of 

corns. 
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This  is  a doctrine  which  applies  to  corns  of  all  forms,  when  acted  upon 
early.  Boots  which  are  too  loose  are  as  injurious  as  those  which  are  too 
tight ; where  one  presses  the  other  ruhs,  the  result  being  the  same.  A 
well-fitting  boot,  with  a straight  inner  border  and  broad  top,  is  the  best. 
To  remove  the  cuticle  nothing  equals  warm  water ; and  after  soaking 
the  part  in  it  for  some  time,  or  keeping  the  corn  covered  for  a night  or 
more  with  water  dressing  and  oiled  silk,  the  whole  may  be  carefully 
peeled  off  by  means  of  a knife.  After  the  removal  of  the  com,  the  skin 
should  be  protected  by  a piece  of  soap-plaster  spread  on  leather.  The 
application  of  nitrate  of  silver  has  been  recommended.  I have  known 
it  produee  great  pain,  and,  when  applied  to  an  inflamed  eorn,  much 
harm  ; indeed,  in  one  ease  sloughing  of  part  of  the  integuments  cover- 
ing the  little  toe ; in  old  people  it  is  dangerous.  The  application  of 
the  glacial  acetic  acid  is  to  be  preferred.  When  suppuration  takes 
place  beneath  a eorn  it  should  be  relieved  by  a puncture  as  soon  as 
possible,  and  water-dressing  applied.  Bursal  swellings  are  to  be 
treated  as  bunions.  Soft  corns  are  best  treated  by  taking  away  pres- 
sure by  means  of  the  introduction  between  the  toes  of  cotton  wool,  or 
undressed  wool,  and  the  use  of  some  dry  powder,  such  as  the  oxide  of 
zinc ; the  corn  soon  becoming  a dry  one,  and  easily  eradicated.  Aeetic 
or  carbolic  acid  is  a good  application  in  obstinate  cases. 


On  bunions. 

Mode  of 
formation. 


Bunions. 

When  from  exeessive  or  long-continued  pressure  a bursa  forms  over 
one  of  the  tarsal  or  metatarsal  articulations,  a “ bunion  ” is  said  to  he 
present,  and  the  most  common  seat  for  this  affection  is  the  metatarsal 
joint  of  the  great  or  little  toe.  This  fact  is  to  be  explained  by  the 
evil  tendency  which  boots,  as  generally  made,  have  to  draw  the  toes 
together  towards  the  central  line  of  the  foot.  The  central  axis  of  the 
undeformed  great  toe  being  thus  made  to  deviate  from  the  normal 
line,  whieh  runs  parallel  with  the  metatarsal  bone  through  the  centre 
of  the  heel,  to  an  abnormal  one,  in  which  the  great  toe  itself,  looking 
outwards,  forms  with  the  metatarsal  bone  at  the  joint,  an  angle  point- 
ing inwards,  and  the  axis  of  the  toe  falls  far  within  the  normal  one  of 
the  foot  (Fig.  50). 

Fig.  50.  Fig.  51. 


Key’s 

opinion. 


Bunion. 


Toe-cap  for  the  cure  of  bunion. 


Aston  Key,  however,  attributes  this  deformity  more  to  excessive 
weight  received  on  a weak  tarsus  and  metatarsus  from  over-standing ; 
the  great  toe  being  graduaUy  forced  outwards  by  the  oblique  bearing 
of  tL  foot  on  its  inner  plantar  surface,  when  the  arch  of  the  foot  has 
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given  and  the  foot  become  flat.  Too  short  hoots  greatly  favour  this 
change,  the  foot  hy  such  being  compressed  longitudinally,  and  the  arch 
of  the  tarsus  increased ; the  toes  even  being  drawn  up  to  form  angles 
with  the  metatarsal  bones — the  great  toe  suffering  the  most.  When 
hursm  form  over  the  projecting  bones,  it  is  to  save  the  joints  from 
injury,  and  at  times  these  form  over  the  dorsum  itself.  Under  extreme 
conditions  the  bursa  may  inflame  and  suppurate,  giving  rise  to  obsti- 
nate and  troublesome  sores.  In  still  more  extreme  or  neglected  cases 
the  joint  of  the  great  toe  may  be  involved,  ending  in  its  destruction 
with  or  without  exfoliation  of  bone. 

Teeatmbnt. — When  the  nature  of  a bunion  is  understood,  the  prin-  Treatment 
ciples  of  its  treatment  become  clear.  Preventive  treatment  is  the  best,  of  buuiou. 
and  consists  in  maintaining  the  natural  condition  of  the  foot ; in  Preventive, 
young  children,  and  in  girls  especially,  hy  guarding  against  the  flat- 
tening of  the  foot  from  over-standing  or  walking  during  the  period 
of  gi'owth,  and  against  altering  the  axis  of  the  great  toe  by  keeping 
the  inner  line  of  the  hoot  straight ; and  in  no  way  hy  too  short  boots 
cramping  the  foot  longitudinally. 

When  a bunion  exists  the  only  consistent  treatment  is  that  which  Restore 
tends  to  restore  the  misplaced  toes  to  their  natural  position  ; when  the  natural 
great  toe  is  involved,  either  by  Key’s  plan  of  having  a separate  com- 
partment  made  in  the  hoot,  so  constructed  as  to  keep  it  in  a straight 
line  with  the  foot,  or  by  the  simple  apparatus  given  in  Sayre’s  work 
on  orthopmdic  surgery  (Fig.  51),  which  consists  of  buckskin  or 
linen  caps  to  the  toe  a,  a few  inches  of  elastic  webbing  b,  a piece  of 
adhesive  plaster  to  go  round  the  foot  c,  and  two  circular  pieces  of  the 
same  d to  retain  all  in  position.  Even  in  severe  cases  this  practice  may 
be  successful,  and  in  the  old  and  confirmed  cases  the  same  is  to  be 
adopted ; palliative  treatment,  however,  is  at  times  alone  practicable. 

The  common  plan,  wrote  Key  in  1836  (‘  Guy’s  Hosp.  Kep.’),  “ re- 
sorted to  for  the  relief  of  bunion  palliates  the  evil,  in  some  degree,  by 
removing  the  pain,  and  taking  off  the  pressure;  but  it  does  not  go  to 
the  root  of  the  evil.  The  plasters  on  thick  soft  leather  are  agreeable  to 
a painful  bunion  by  keeping  the  skin  in  a pliant  state,  and  by  protect- 
ing the  part  from  pressure ; ” hut  they  do  not  cure  the  disease. 

Under  all  circumstances,  pressure  is  to  be  removed ; nothing  like  a Removal  of 
tight  boot  ought  to  he  thought  of,  a wide  and  easy  one  being  worn.  To  pressure, 
the  inflamed  bunion  water-dressing  is  the  best  application.  Should 
suppuration  take  place,  an  early  incision  into  the  bursa  should  be  made. 

In  old  people,  however,  some  caution  is  called  for  in  carrying  out  this 
practice,  because  in  such,  where  from  diseased  arteries  or  other  causes  the 
circulation  is  feeble,  gangrene  of  the  part  or  a troublesome  suppura- 
tion may  arise.  When  suppurating  sores  exist,  they  may  in  the 
aged  require  stimulating  applications ; in  the  middle-aged,  the  bursa 
may  he  laid  open  and  allowed  to  granulate,  or  he  excised.  In  the 
early  stage  of  a bunion  the  mechanical  means  suggested  may  be  aided 
hy  the  local  application  of  a small  blister,  and  Mr.  Thomas  Smith 
speaks  highly  of  the  local  use  of  the  hiniodide  of  mercury,  ten  grains 
to  an  ounce.  (‘  Holmes’  Syst.,’  vol.  v,  ed.  2nd.) 

In  the  last  stage,  when  the  joint  is  destroyed,  the  case  may  have  to 
be  treated  hy  incision  of  the  parts,  excision  or  even  amputation. 

In-grown  toe-nail. 

This  is  a troublesome  and  painful  affection,  and  is  more  commonly  met  On  in-grown 
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cases. 


In  severe 
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portion  of 
nail. 


with  on  the  outer  side  of  the  great  toe-nail  than  on  the  inner,  though  it 
may  occur  in  both  places.  It  is  usually  caused  by  external  pressure 
upon  the  soft  parts,  the  movable  soft  parts  being  pressed  upon  the 
immovable  nail.  As  often  as  not,  it  is  due  to  the  collection  of  cuticle 
beneath  the  edge  of  the  nail,  this  cuticle  acting  as  a foreign  body  and 
by  its  pressure  causing  ulceration.  Ulceration  having  once  been  set  up, 
the  healing  process  is  prevented  by  the  presence  of  this  cuticle,  together 
with  the  pressure  of  the  edge  of  the  nail,  and  the  soft  parts  covering  it  in 
Fungous  granulations,  as  a consequence,  frequently  form,  and  copious 
discharge  takes  place,  the  affection  being  attended  with  severe  pain. 

Treatment. — The  disease  being  the  result  of  pressure  applied  from 
without  in  the  shape  of  tight  boots,  or  from  within  in  the  form  of 
indurated  cuticle  beneath  the  nail,  the  surgeon’s  main  object  in  the 
treatment  is  to  take  away  the  exciting  cause ; and,  when  the  collection 
of  cuticle  exists,  by  the  careful  introduction  of  a probe  beneath  the 
nail,  to  procTU’e  the  evulsion  of  the  foreign  body.  In  early  examples 
of  the  disease  this  treatment  is  often  sufficient.  When  external 
pressure  has  beeu  the  cause,  and  ulceration  exists,  the  soft  parts 
may  be  carefully  pressed  away  from  the  sharp  edge  of  the  nail  by 
the  careful  introduction  beneath  the  overhanging  integument  of  a 
small  roll  of  lint,  which  should  be  well  pressed  down  to  the  bottom  of 
the  sore,  and  fixed  in  position  by  means  of  strapping,  applied  so  as  to 
draw  the  soft  parts  away  from  the  nail.  This  treatment,  by  removing  all 
pressure  from  the  sore,  as  a rule,  being  successful.  When  the  fungous 
granulations  are  excessive,  and  the  discharge  profuse,  the  free  use  of 
alum,  oxide  of  zinc,  lunar  caustic,  the  solution  of  the  perchloride  of  iron, 
or  more  particularly  the  powdered  nitrate  of  lead  before  the  application 
of  the  lint,  is  of  great  value.  After  one  or  two  applications  of  the  lint, 
in  the  manner  previously  described,  the  soft  parts  will  have  been  so 
pressed  to  one  side  as  to  expose  the  edge  of  the  nail  with  the  surface  of 
the  sore ; and,  under  these  circumstances  the  lint,  or  a piece  of  thin  sheet 
lead  or  tinfoil  may  be  carefully  introduced  beneath  the  edge  of  the  nail, 
and  the  dressings  renewed.  Under  this  treatment  a rapid  cure  readily 
ensues,  and  if  no  external  pressure  be  re-applied,  and  the  nail  is 
allowed  to  grow  up  in  its  normal  square  form, 
there  will  be  no  recurrence.  In  severe  cases, 
where  the  soft  parts  so  overhang  the  nail 
as  to  be  unaffected  by  the  means  here  sug- 
gested, or,  in  which  the  nail  perforates  the  soft 
parts  (Fig.  52),  the  best  course  is  to  excise 
the  overhanging  integument  by  means  of  a 
scalpel,  for  by  this  method  the  ulcer  is  exposed, 
and  all  external  pressure  at  once  removed,  the 
sore,  as  it  heals,  having  a tendency  to  contract, 
and  thus  considerably  to  diminish  the  chance  of  ■ 
a repetition  of  the  affection. 

When  the  ulcer  has  spread  far  under  the  nail, 
it  may  be  expedient  to  remove  a portion  of  the 
latter  to  allow  of  cicatrisation ; though,  in  a ge- 
neral way,  to  remove  half  the  nail,  to  take  away  a 
V piece  from  its  centre,  to  scrape  or  notch  it, 
are  only  temporary  remedies.  They  may  succeed 
for  a time,  and  allow  the  sore  to  heal,  but  it  is  certain  to  recur  in  all 
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severity,  as  soon  as  nature  has  restored  the  parts  which  the  surgeon 
has  injured. 

To  cut  the  corner  of  the  nail,  under  the  idea  that  it  is  the  offending 
body,  is  a futile  proceeding ; it  may  for  the  moment  appear  to  be  of 
service,  but,  in  the  end,  it  is  injurious;  indeed,  the  nail  should  be 
left  square,  as  nature  made  it,  and  care  should  he  taken  to  see  that 
the  soft  parts  are  in  no  way  pressed  over  its  edge. 


Onychia  maligna. 

This  is  a disease  of  the  nail  matrix,  and  a far  more  severe  and  On  onychia 
obstinate  affection  than  the  last.  It  is  found  most  commonly  in  maligna, 
nnhealthy  children,  and,  as  a rule,  is  started  by  some  local  injury,  children.^ 
such  as  a squeeze.  It  commences  as  a swelling  of  the  end  of  the 
toe  or  finger,  with  the  other  external  signs  of  infiammation — redness, 
heat,  and  pain.  These  symptoms  are  soon  followed  by  the  exudation 
from  beneath  the  nail  of  a serous  fluid,  which  is  often  foetid ; the  nail 
itself  loosens,  sometimes  falls  off,  or  either  flattens  out  or  curls  up  at 
its  edges  (Fig.  53).  When  this  occurs,  a foul  ulcer  is  visible  beneath. 

In  extreme  cases  the  affected  parts  assume  a flattened  bulbous  form, 
and  look  as  incurable  as  any  local  affection  can  well  appear,  and,  in  rare 
instances,  the  disease  involves  the  last  phalangeal  joint  or  bone.  It  is 
never  found  in  other  than  feeble  and  cachectic  children.  The  worst 
case  I have  seen  of  this  nature  occurred  in  a child,  at.  10,  in  whom 
the  fingers  and  thumbs  of  both  hands  were  involved,  and  had  existed 
for  years. 

Treatment. — In  favorable  and  not  extreme  examples  of  this  affec-  Treatment. 


Fig.  53. 


Fio.  64. 


Acute  onychia. 


Chronic  onychia. 


tion  tonics  internally  and  water-dressing  externally  suffice  to  bring 
about  a cure  ; while  in  others  more  active  local  treatment  is  called  for 
such  as  the  application  of  some  mercurial  lotion,  as  black-wash,  or 
Aberiiethy’s  lotion  (formed  of  the  liquor  potassm  arsenitis  5ij  to  5j  of 
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water)  or,  the  red  oxide  of  mercury  oiutment.  In  the  case  to  which  I 
have  already  alluded  all  this  treatment  failed,  even  after  the  evulsion 
of  the  nails — a plan  of  treatment  that  should  always  be  adopted  in 
obstinate  cases.  The  cure  was  at  last  effected  by  making  a clean  shave 
of  the  dorsal  aspect  of  the  extreme  phalanx,  taking  away  nail  and  soft 
parts.  This  course  was  resorted  to  only  after  the  disease  had  existed 
for  five  or  six  years,  and  had  resisted  every  form  of  treatment,  even  to 
the  repeated  evulsion  of  the  nails ; the  pain  being  agonising  and  demand- 
ing surgical  interference.  Fig.  54  was  taken  from  one  of  the  fingers  of 
this  patient.  Professor  Vanzetti,  of  Padua,  strongly  advocates  the 
application  of  the  powdered  nitrate  of  lead  to  the  ulcer,  and  my  own 
experience  of  its  value  justifies  me  in  strongly  recommending  it. 
Constitutional  treatment  with  tonic  regimen  is  always  necessary. 

The  disease  may  at  times  have  a syphilitic  origin,  when  it  will  be 
wise  to  adopt  specific  treatment. 


Other  diseases  of  the  Nails. 


Arrest  of 
growth  of 
nails. 


Ridged  nails. 


Psoriasis  of 
nails. 


Clubbed 

nails. 


Under  the  influence  of  some  acute  diseases,  the  nails  cease  to  grow, 
and  the  arrest  becomes  manifest,  as  convalescence  advances,  by  a trans- 
verse groove  in  the  nail,  while  the  width  of  the  groove  denotes  the  dura- 
tion of  the  arrested  growth.  As  a result  of  hereditary  syphilis  Mr. 
Hutchinson  has  shown,  that  the  nails  may  become  completely  ridged, 
while  even  in  acquired  syphilis,  Hutchinson,  Wilks,  and  Fagge  have 
fairly  proved  that  the  nails  may  become  narrow,  thick,  iU-formed 
bodies,  or  concave,  rough,  and  black. 

Psoriasis  affects  the  nails  somewhat  in  the  same  way,  the  nail  thick- 
ening and  splitting  vertically,  and  infavus,  Fagge  has  shown  that  the 
part  may  become  thickened  and  of  a yellow  colour  from  the  interstitial 
deposit  of  the  parasitic  disease.  Wilks,  in  the  ‘ Lancet  ’ for  1868  and 
Fagge,  in  ‘ Guy’s  Hosp.  Rep.,'  1869-70,  have  written  fully  on  these 
points.  At  times  the  nails  become  soft,  and,  in  feeble  subjects,  very 
convex.  This  condition  is  said  to  be  common  in  phthisical  subjects. 


Fig.  55.  Fig.  66. 


Horny  growth  from  beneath  Ungual  exostosis. 

° nail. 

but  in  surgical  disease  I have  often  observed  the  same  condition 
appear  during  illness,  and  disappear  as  strength  returned.  I regard  it 
only  as  an  evidence  of  feeble  power. 
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Homy  growths  occasionally  spring  up  beneath  the  nail,  as  seen  in 
Fig.  55,  and  ungual  exostosis  very  frequently  appears — which  is,  a bony 
outgrowth  from  the  extreme  phalanx  of  the  great  or  other  toe,  as  seen  in 
Fig.  56.  Both  require  excision. 


ELEPHANTIASIS. 

This  term  has  been  applied  to  two  very  diflferent  diseases,  the 
^Elephantiasis  Qrmcorum,  or  true  leprosy,  and  the  Elephantiasis 
Arabum,  or  Cochin  or  Barbadoes  leg.  The  former  is  probably 
constitutional,  and  appears  as  a tubei’cular  affection  of  the  skin, 
more  especially  of  the  face,  attended  with  some  loss  of  sensation. 
It  is  usually  ushered  in  with  slight  febrile  disturbance  and  local 
oedema.  As  it  advances,  the  skin  thickens  and  the  tubercles  multiply  ; 
the  disease  spreads,  and  involves  the  tongue,  mouth,  nose,  eyes,  and 
even  larynx  and  lungs.  In  extreme  cases  ulceration  and  disease  of  the 
bones  exist ; the  subjects  of  the  affection  dying  from  exhaustion,  if  not 
from  suffocation.  It  is,  happily,  rare  in  this  country,  although  it 
does  occur  occasionally ; it  is,  however,  common  in  Norway,  in  the 
Mediterranean,  and  in  the  Indies.  Dr.  Webster,  in  the  ‘ Med.-Chir. 
Trans.’  for  1854,  and  Mr.  Day,  in  the  ‘ Madras  Quart.  Journal  ’ for 
1860,  give  valuable  information  upon  the  subject,  and  Dr.  Carter,  in 
the  ‘ Trans.  Med.  and  Phys.  Society  of  Bombay,’  vol.  viii,  new  series, 
enters  fully  into  its  pathology. 

The  disease  has  been  regarded  as  incurable,  although,  since  the  intro- 
duction of  the  Gurjun  or  wood  oil  by  Dr.  Dougall,  of  the  Indian 
Medical  Service,  in  1873,  better  results  of  its  treatment  may  be 
expected.  The  oil  is  used  as  an  external  application,  made  into  an  emul- 
sion with  lime  water,  in  the  proportion  of  one  part  to  three,  and  should 
be  well  rubbed  in  twice  a day  for  two  hours  at  a time.  It  has  also  to 
be  taken  internally  in  two-drachm  doses  mixed  with  the  same  quantity 
of  lime  water  twice  a day.  With  this  treatment  the  tubercles  are  said 
to  soften  down  j and  in  their  place  watery  blebs  form,  which  burst  and 
discharge  a clear  serous  fluid,  and  then  the  induration  gradually  sub- 
sides. The  oil  taken  internally  is  a diuretic  and  purgative. 

To  the  surgeon  the  second  form  of  elephantiasis,  or  the  Elephantiasis 
Arabum,  is  of  the  greatest  interest.  It  is  possibly  a local  affection, 
and  quite  distinct  from  the  true  leprosy.  It  appears  generally  in  one 
or  other  of  the  lower  extremities, or  in  the  male  or  female  genital  organs; 
showing  itself  as  a general  infiltration  into  the  skin  and  subcutaneous 
tissue  of  an  organisable  material,  whereby  the  integument  becomes 
hypertrophied  and  greatly  thickened.  In  advanced  disease  the  skin 
falls  into  great  folds,  and,  between  these,  fissures  form,  which  sub- 
sequently pass  into  oozing  ulcers.  At  times  the  foot  and  leg  become 
the  seat  of  extensive  ulceration,  which  rarely  cicatrises. 

It  generally  begins  with  some  febrile  attack,  and  the  affected  part 
becomes  the  seat  of  an  erythematous  redness  and  swelling,  which  sub- 
sides, again  to  recur,  and  each  attack  leaves  some  extra  thickening 
behind  it.  I have  observed  this  very  clearly  in  one  case,  and  have  no 
doubt  that  the  erythema  had  some  distinct  relation  to  the  disease. 

Dr.  Wise,  of  Calcutta,  in  1835,  looked  upon  the  disease  as  one  of  the 
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venous  system,  and  inflammatory.  Dr.  Caruocliau,  of  New  York, 

believes  it  to  be  associ- 
ated with  an  enlarge- 
ment of  the  arterial 
trunks  of  the  part,  and 
upon  this  theory  based 
his  practice  of  tying  the 
inain  artery  of  the  limb, 
thereby  starving  the  dis- 
ease. Mr.  Day,  in  the 
paper  already  alluded  to, 
regards  it  as  consecu- 
tive to  malarious  fever, 
while  Mr.  Dalton  (‘  Lan- 
cet,’ 1846)  looks  upon 
it  as  a constitutional 
disease,  like  the  leprosy. 
From  the  many  cases 
I have  seen  I do  not 
believe  in  the  theory 
of  its  being  due  to  dis- 
ease of  the  venous  sys- 
tem,becanse  pathological 
evidence  is  wanting  to 
support  the  view,  yet 
I am  disposed  to  regard  it  as  a true  hypertrophy,  and  in  this  I am 
supported  by  the  clinical  fact  that  in  some  cases,  though  not  in  all, 
where  the  main  ai’tery  of  the  limb  is  ligatured,  and  the  vascular  supply 
to  the  disease  cut  off,  a recovery  takes  place. 

Carnochan,  of  New  York,  was  the  first  surgeon  to  perform  this 
operation  (in  January,  1851),  and  the  success  lie  met  with,  as 
published  in  a memoir  on  the  subject  in  1858,  induced  me  to  follow 
his  example  in  1865.  My  case  in  all  its  details  was  published  in  the 
‘ Med.-Cbir.  Trans.,’  1866,  and  the  benefit  of  the  operation  was  most 
striking.  It  occurred  in  the  case  of  a Welsh  girl,  aet.  25  j the  disease 
had  been  of  two  years’  standing,  and  was  spreading.  The  thigh  of  the 
affected  limb  (Fig.  57)  measured  twenty-seven  inches  round,  and  the 
leg  nearly  twenty-three,  the  affected  leg  being  nine  inches  in  circum- 
ference larger  than  the  sound  one,  and  the  thigh  seven.  Five  weeks 
after  the  ligature  of  the  external  iliac  artery  the  calf  of  the  affected 
limb  measured  seven  inches  less  than  it  did  at  the  time  of  operation, 
and  when  she  left  the  hospital  the  limb  appeared  as  in  Fig  58.  The 
rapid  disappearance  of  the  thickened  tissue  was  very  remarkable. 
Since  the  operation,  the  girl  has  gone  on  well,  is  companion  to  a 
lady,  and  can  now  walk  ten  or  twelve  miles.  The  limb  becomes  slightly 
cedematous  only  on  over-exertion. 

I have  performed  the  same  operation  three  times  since,  but  not  with 
similar  success.  I ligatured  the  femoral  artery  of  a man  who  had  the 
whole  limb  involved,  the  thigh  being  only  slightly  so,  and,  for  a time 
everything  promised  to  be  as  successful  as  in  the  case  previously 
recorded ; but  an  attack  of  erythema  came  on,  followed  by  renewed 
swelling  of  the  extremity,  which  never  disappeared.  In  this  case  the 
size  of  the  superficial  femoral  artery  was  extraordinary,  the  loop  of  the 


Fig.  57. 


Case  of  elepliantiasis  Arabum  before  and  after  tbe 
application  of  a ligature  to  tbe  femoral  artery 
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silk  ligature  when  it  came  away  being  capable  of  admitting  a No.  12 
catheter.  The  vessel  seemed  to  be  nearly  the  diameter  of  my  finger 
and  was  very  thick.  In  a more  recent  case,  however,  gangrene  of  the 
foot,  followed  by  death,  took  place. 

When  this  operation  is  performed  the  vessel  should  he  ligatured  well 
above  the  disease.  I may  add  that  Butcher  in  1863  and  Alcock  in  1866 
bad  successful  cases ; though  Fayrer,  late  of  Calcutta,  and  Buchanan, 
of  Glasgow,  have  not  met  with  successful  results. 

When  surgical  interference  of  this  kind  is  not  applicable,  elevation  Pressure, 
of  the  affected  limb  or  pressure  should  be  employed.  In  severe  cases 
amputation  may  be  called  for. 


ON  PARASITES. 


Guinea-worm. — Dracunculus  ov  Filaria  medinensis,  is  one  of  the  Guinea- 
most  troublesome  parasites  known  in  Africa,  Asia,  India,  and  tropical  worm. 
America.  In  Europe  it  is  only  occasionally  met  with  in  those  who 
have  visited  the  above  districts. 

The  mature  worm  varies  in  length  from  two  to  six  feet.  It  is  cylin- 
drical in  form,  white  in  colour,  has  a smooth  surface,  is  tough  and 
elastic ; its  mouth  appearing  as  a circular  orifice ; and  has  no  anus. 

How  it  enters  the  body  is  unknown,  although  it  is  evident  that  it  does 
so  from  without,  and  probably  through  the  skin  of  some  part  that 
has  been  in  contact  with  water,  inasmuch  as  it  is  more  common  in  the 
feet  than  in  other  paids  of  the  body,  although  the  Madras  water- 
carriers  are  said  to  have  them  in  the  hack.  At  any  rate,  the  worm 
gets  into  the  subcutaneous  areolar  tissue,  where  it  remains.  Busk 
tells  us  that  it  does  so  usually  for  about  twelve  months,  although  it 
may  he  eighteen;  when  mature  and  the  time  has  come  for  the  discharge 
of  the  embryos  with  which  it  is  filled,  it  makes  its  presence  known  bj’ 
boring  the  skin,  protruding  its  head  under  the  cuticle,  raising  a bleb, 
and  coming  out  bodily,  discharging  its  young  filarim  externally. 

The  first  manifestation  of  the  disease  is  usually  a circular  bleb,  as  Early 

syiuptoma. 

Fro.  59. 


Guinea-worm  Ijleb  just  cut  off.  Dr.  Druilt,  ‘ Med.  Times  and  Gaz.,’ Jaii.  3,  1874. 


represented  in  Fig.  59,  although  it  often  happens  that  pain  and  stiff- 
ness of  the  affected  part  has  been  complained  of  for  some  time 
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previously.  The  bleb  contains  sero-purulent  fluid,  and  the  surgeon,  in 
order  to  find  the  worm,  should  cut  the  raised  cuticle  ofir.  “ There  will 
then  be  seen  protruding  from  a little  hole  in  the  centre  of  the  denuded 
cutis  one  or  more  inches  of  the  worm  of  the  size  and  colour  of  vermi- 
celli or  of  a wax  match.  The  surgeon  now  makes  a small  quill-like 
roll  of  adhesive  plaster,  rolls  the  worm  around  it,  and  gently  draws  as 
much  as  will  come  without  the  risk  of  breaking ; and  this  is  repeated 
day  after  day,  till  at  last  the  tail,  which  ends  in  a small  hook,  comes 
wriggling  out,  and  the  case  is  at  an  end.”  (Druitt,  ‘Med.  Times  and 
Gaz.,’  Jan.  3,  1874.)  Under  these  circumstances  a rapid  cure  takes 
place.  Should  the  worm  break,  a subcutaneous  abscess  is  almost  sure 
to  form  higher  up ; and  when  this  is  opened  a loop  of  the  worm  can 
most  likely  be  got  out  on  a probe,  and  so  be  extracted  as  before. 

At  times  no  bleb  forms,  but  merely  a subcutaneous  abscess.  In  excep- 
tional cases  more  than  one  worm  may  exist.  Druitt  quotes  a case  in 
which  nineteen  had  been  extracted. 

Considerable  constitutional  disturbance  often  attends  these  local 
changes. 

Chigoe,  Chigger,  or  Gigger,  or  Sand-flea. — This  is  found  in  the  West 
Indies  and  in  South  America,  but  the  impregnated  female  only  infects 
man.  It  makes  its  way  beneath  the  nails  or  between  the  toes  by  means 
of  its  long  proboscis,  and,  having  gained  an  entrance,  rapidly  increases 
to  a white  globular  vesicle  the  size  of  a pea.  Some  local  irritation 
attends  its  presence.  To  prevent  trouble,  the  insect  should  be  carefully 
turned  out  of  its  bed  by  dilating  the  orifice  through  which  it  entered 
with  a needle,  care  being  observed  not  to  rupture  the  globular  vesicle 
which  contains  the  ova,  for  if  these  escape  into  the  cellular  tissue  the 
accident  is  often  followed  by  tedious  suppuration  and  ulceration. 

The  echinococcus  or  hydatid,  the  larva  of  the  tsenia  echinococcus, 
is  a common  entozoon  in  the  human  subject,  and  it  may  exist  as  a micro- 
scopical object,  or  as  a cyst  of  many  inches  in  diameter.  It  has  highly 
elastic  laminated  walls,  lined  with  a granular  layer,  and  it  is  usually  en- 
closed in  the  parts  of  the  body  infected  by  it  in  a distinct  capsule, 
formed  by  exudation  into  and  the  consolidation  of  the  surrounding 
tissue.  It  contains  a clear,  watery,  non-albuminous  fluid,  in  which  at 
times  float  some  tsenia  heads  or  scolices,  the  so-called  echinococci,  or,  in 
which  are  found  the  booklets  which  surround  the  head. 

These  hydatids  are  met  with  in  any  part  of  the  cellular  tissue  of  the 
body — in  the  lungs,  liver,  abdominal  cavity,  pelvis,  and  even  in  the 
bones — a specimen  exists  at  Guy’s  in  which  the  spinal  column  was  so 
affected.  I have  seen  them  turned  out  of  the  breast,  tongue,  thyroid 
gland,  pelvis,  vagina,  uterus,  thorax,  and  bladder,  and  have  removed  a 
cyst  containing  them  from  the  muscles  of  the  neck,  axilla,  and  thigh, 
as  well  as  having  treated  many  also  in  the  liver. 

At  times  an  acephalocyst  contains  many  secondary  cysts.  I removed 
a basinful  from  one  occupying  the  pelvis,  and  they  were  of  all  sizes 
(‘Path.  Soc.  Trans.,’  vol.  xvii).  Hydatid  tumours  are  to  be  recog- 
nised by  negative  symptoms ; they  appear  as  tense,  globular,  elastic 
swellings  in  a part,  and  give  rise  only  to  such  symptoms  as  are  to  be 
explained  mechanically  by  their  presence ; when  dead  they  give  rise  to 
suppuration. 

Treatment. — This  must  vary  with  the  position,  size,  and  growth  of 
the  hydatid  tumours.  When  the  parasite  occupies  some  position  in  the 
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body  outside  one  of  its  great  cavities,  and  can  be  turned  out  of  its 
bed  by  means  of  a free  cut  into  its  capsule,  no  better  treatment  is 
required.  When  it  oncupies  one  of  the  abdominal  viscera  or  one  of  the 
serous  cavities,  it  should  be  left  alone,  unless  from  its  size  it  interferes 
with  important  functions  or  threatens  life, , but  this  point  will  be 
discussed  in  another  page. 

The  cysticercus  cellulosse,  the  cystic  scolex  of  the  common  tapeworm,  Cysticercus 
is  found  in  man,  and  is  said  to  be  the  common  parasite  of  the  “ measly  cellulosce. 
pig.”  It  has  a quadrangular  head,  short  neck,  and  cylindrical  vesicular 
body ; the  head  being  surrounded  with  characteristic  booklets.  It  is 
found  more  particularly  in  the  muscles  and  intermuscular  tissue,  and 
may  affect  the  viscera  as  the  former  hydatid.  It  is  known  to 
occur  in  the  eye,  brain,  heart,  &c.,  and  can  be  treated,  when  interference 
is  called  for,  by  an  incision  into  the  part  and  removal. 

Trichiniasis  will  be  considered  in  the  chapter  devoted  to  the  affections 
of  the  muscles. 
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SUEGEEY  OF  THE  LYMPHATIC 
SYSTEM. 


CHAPTER  V. 

INPIAMMATION  OP  THE  LYMPHATICS  AND  THEIR  GLANDS. 

The  ahsorbent  glands  with  their  ducts,  are  liable  to  inflammation, 
“ adenitis”  or  “ angeioleucitis,”  and  this  action  is  probably  the  result 
of  the  absorption  of  some  septic  material.  It  is  almost  always  asso- 
ciated with  a wound,  punctured  or  open,  inflamed,  suppurating,  heal- 
ing, or  scabbing ; with  some  point  of  irritation  or  suppuration,  even  a 
papule  or  pustule;  with  some  centre  from  which  morbific  elements 
may  be  taken  up.  In  what  is  called  a simple  wound  the  inflam- 
mation of  the  absorbents  may  be  acute,  but  in  poisoned  it  is  violent 
and  diffused.  The  inflammation  always  follows  the  course  of  the 
absorbents,  leading  from  the  centre  of  absorption  towards  the  glands, 
that  is,  towards  the  body,  and  it  never  spreads  backwards.  When  it  has 
reached  the  glands,  the  diseased  action  ceases  to  spread ; that  is,  it 
expends  its  force  upon  the  group  of  glands  in  which  the  absorbents 
naturally  end  and  does  not  extend  through  another  series  of  absorbents 
to  a second  group.  The  morbific  material  is  arrested  in  the  glands,  at 
least,  such  is  the  usual  course  of  the  affection.  When  pyaemia  follows 
or  complicates  the  case,  it  may  be  open  to  question,  whether  the 
poisonous  fluid  circulating  in  the  lymphatics  has  not  been  allowed  to 
pass  into  the  blood  through  its  usual  channels,  that  is,  through  the  in- 
flamed glands  onwards,  but  it  is  at  least  as  probable,  that  the  same 
septic  material  that  poisoned  the  lymphatics  and  set  up  inflammation 
in  the  tubes  and  glands,  was  taken  directly  into  the  blood  through  the 
venous  channels,  thus  giving  rise  to  blood  poisoning. 

Absorbent  inflammation  usually  manifests  its  presence  in  a definite 
way.  Pain  in  some  of  the  glands  and  tenderness  are  generally  early 
symptoms,  and,  with  these,  or  soon  following  them,  will  be  seen  a band 
of  redness,  varying  in  diameter,  leading  from  the  wound  or  infecting 
centre  towards  the  gland.  This  red  line  may  be  continuous  or  inter- 
rupted ; it  may  be  a thin  streak  or  a broad  stripe  of  redness,  and  in 
some  instances  so  radiate  into  the  surrounding  tissues  as  to  simulate 
erysipelas.  The  whole  line  of  redness  is  very  painful,  and  with  these 
local  symptoms  there  will  be  also  some  febrile  disturbance,  very 
probably  the  attack  will  be  ushered  in  with  a rigor.  It  should  bo 
noted  that  the  red  lines  follow  the  course  of  the  absorbents  and  not  of 
the  veins. 

Under  favorable  circumstances  and  treatment  these  symptoms  may 
subside,  and  the  red  line,  with  the  svvelling  of  the  glands  and  cellular 
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tissue  around  the  inflamed  parts,  together  with  the  constitutional  sym- 
ptoms, will  disappear. 

In  less  favorable  examples  suppuration  may  take  place,  either  as  jjay 
a local  or  difiused  suppuration  of  the  affected  glands  and  surrounding  suppurate, 
cellular  tissue;  as  a local  abscess  in  the  course  of  the  lymphatics, 
or  as  a series  of  local  abscesses.  In  extreme  cases  the  suppuration  May  be 
may  partake  more  of  a diffused  character,  such  as  that  already  de-  complicated, 
scribed  as  taking  place  in  phlegmonous  erysipelas. 

With  these  local  changes  the  constitutional  symptoms  will  assume 
different  features;  the  febrile  disturbance  probably  being  great,  but 
marked  by  depression ; rigors  may  repeat  themselves  at  regular 
intervals,  these  generally  indicating  some  suppurative  process.  When 
typhoid  symptoms  appear  with  rigors  and  sweating,  the  case  has 
clearly  become  one  of  blood  poisoning  or  septicaemia. 

There  are  thus  three  different  classes  of  cases  : The  three 

The  simple,  terminating  in  resolution  ; the  more  severe,  ending  in  classes 
local  glandular  or  lymphatic  suppuration;  and  the  complicated,  marked  explained, 
by  diffused  inflammation  and  suppuration  with  general  blood  poisoning. 

In  the  simple  form,  the  poisonous  element  is  probably  of  a diluted  or 
but  slightly  irritating  nature,  and  is  generally  some  altered  secretion  of  a 
simple  wound  due  to  external  irritation.  In  the  more  complicated  or 
severe  forms,  the  poisonous  element  is  of  a more  active  kind,  and  has 
been  either  introduced  from  without  in  the  form  of  a distinct  animal 
poison,  such  as  is  derived  from  a dissection  wound,  or  the  bite  of  an 
animal ; or  is  generated  from  within,  as  seen  in  puerperal  cases. 

Inflammation  of  the  absorbents,  erysipelas,  phlegmonous  or  other- 
wise, and  septicffimia,  are  all  closely  connected. 

The  effects  of  inflammation  of  the  absorbents,  however,  are  not  The  effects  of 
constant  or  alike  in  all  cases.  In  some  the  glandular  enlargement  inflammation 
alone  is  to  be  recognised,  with  more  or  less  extensive  suppuration  ^bsortents 
of  the  glands  and  their  surrounding  connective  tissue,  without  any 
external  evidence  of  inflammation  .of  the  lymphatics  leading  to  the 
glands.  In  others  the  red  line  of  inflamed  absorbents  will  be  visible 
without  glandular  complication,  or  little  more  than  a slight  induration 
of  the  gland.  At  times  there  will  be  suppuration  only  along  the  track 
of  the  lymphatics  but  none  in  the  glands,  this  suppuration  taking  the 
form  of  local  abscesses.  I have  seen  in  a case  of  absorbent  inflamma- 
tion of  the  forearm  and  arm,  four  distinct  abscesses  in  the  line  of 
inflammation,  with  only  axillary  glandular  tenderness. 

Occasionally  the  lymphatics  appear  as  a hard  cord  beneath  the  skin,  xhe  dnet  may 
In  a case  I had  under  my  care  some  years  ago  this  cord  remained  hard  be  ruptured, 
and  contracted  for  many  weeks  after  all  signs  of  inflammatory  action 
had  ceased.  It  occurred  in  a gentleman  who  was  in  the  habit  at  night  of 
going  through  some  simple  muscular  exercises,  and  in  doing  this,  the 
cord  in  the  arm  snapped  on  the  inner  side  of  the  biceps.  I saw 
him  a few  minutes  after  the  accident,  and  felt  the  two  ends  of 
it,^  which  were  apart  for  about  an  inch.  Next  morning  the  thin 
skin  covering  the  anterior  surface  of  the  forearm  w^as  elevated,  loose 
and  baggy,  from  the  effusion  of  fluid  beneath  it.  There  were  no  signs 
of  inflammation  or  pain  beyond  local  tenderness  at  the  point  of  rupture 
of  the  lymphatic  cord.  In  four  or  five  days  the  fluid  was  reabsorbed, 
and  convalescence  restored,  the  hard  cord  gradually  disappearing, 
and  all  traces  of  its  separation  becoming  lost.  I looked  upon  the 
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effused  fluid  as  lymph  that  had  been  poured  out  hy  the  divided  lymph 
tube,  and  which  had  been  taken  up  again.  I have  not  seen  a similar 
accident  since. 

This  absorbent  inflammation  is  most  common  in  the  extremities, 
though  it  may  occur  anywhere.  There  seems  no  doubt  that  a large 
number  of  the  cases  of  glandular  abscesses  are  of  this  nature.  Pelvic 
abscesses  in  women  are  known  to  be  of  this  kind,  because  pus  has 
been  found  in  the  absorbents  of  the  part. 

Glandular  suppuration  in  the  neck  is,  from  its  position,  a dangerous 
affection,  the  connective  tissue  of  the  parts  being  so  loose,  and  the 
fascia  covering  them  so  firm,  that  burrowing  suppuration  often  takes 
place.  These  deep-seated  suppurations  should  be  opened  early,  and  ^s 
soon  as  any  local  evidence  of  pus  exists ; and  in  this  way,  viz.  hy  cutting 
tlu’ough  the  fascia  with  a lancet,  and  thrusting  a director  or  forceps  into 
the  deep  connective  tissue.  I have  opened  an  abscess  at  the  base  of  the 
tongue  in  this  manner,  from  beneath  the  jaw,  with  an  excellent  result. 
The  swelling  affected  deglutition  and  respiration,  and  threatened  life. 

Treatment. — When  any  indications  of  absorbent  inflammation 
show  themselves,  the  wound  or  sore  should  be  well  cleansed,  the  scab 
removed,  and  any  collection  of  pus  let  out.  The  affected  limb  should 
be  raised,  the  foot,  when  involved,  brought  higher  than  the  hip,  the 
hand  or  elbow  than  the  shoulder;  and  warm  poppy  fomentations 
should  be  applied  along  the  whole  course  of  the  lymphatics  up  to 
the  group  of  glands  in  which  they  terminate.  Some  surgeons,  parti- 
cularly the  French,  advise  that  the  inflamed  line  should  be  pencilled  with 
caustic,  and  dry  warmth  applied,  such  as  cotton  wool ; but  I prefer  the 
practice  already  indicated,  as  it  seems  to  give  more  comfort.  Leeching 
is  rarely,  if  ever,  required. 

As  soon  as  suppuration  appears,  the  abscess  must  be  opened,  whether 
this  follows  directly  upon  the  inflammation  or  subsequently ; inas- 
much as  suppuration  at  times  is  very  insidious.  At  the  very  earliest 
period  of  the  inflammation,  when  the  tongue  is  foul,  an  emetic  cer- 
tainly seems  to  have  some  influence  in  checking  its  progress.  It  is  a 
simple  and  valuable  remedy.  A good  saline  purge  is  also  beneficial. 

Sedatives  should  begiveii  to  allay  pain,  such  as  small  doses  of  morphia, 
three  times  a day,  with  a double  dose  at  night,  to  induce  sleep.  When  sup- 
puration has  taken  place,  tonics  maybe  administered,  and  ironisthe  best. 

In  chronic  cases,  where’ induration  in  the  track  of  the  ducts  remains, 
mercurial  ointments  and  friction  are  sometimes  valuable. 

Glands  are  very  apt  to  inflame  after  fevers  or  the  exanthemata; 
and  particularly  those  in  the  neck.  These  affections  often  give  rise 
to  much  local  distress.  In  patients  who  are  not  extremely  feeble  these 
enlargements,  as  a rule,  subside  by  themselves  under  careful  manage- 
ment. In  exceptional  cases  they  suppurate. 

Local  warmth  applied  by  means  of  cotton  wool,  tonics  and  nutritious 
food,  are  the  best  remedies ; but  when  suppuration  threatens,  warm 
fomentations  are  more  grateful  to  the  patient.  Abscesses  should  be 
opened  early.  Before  opening,  however,  it  is  well  to  try  what  draw- 
ing-off the  pus  by  means  of  the  “ aspirator”  may  accomplish,  repeating 
the  operation  as  the  pus  re-collects.  In  some  instances  a cure  may  be 
effected  by  these  means,  and  thus  a scar  is  prevented.  Should  it  fail, 
an  incision  ought  to  be  made. 
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The  local  application  of  iodine  under  these  circumstances,  although  a 
common  remedy,  does  not  appear  to  he  of  much  value. 

Chronic  glandular  enlargement  is  a very  common  affection.  When  Clironic 
found  in  the  so-called  strumous  subject  the  disease  is  regarded  as  a slandul^ 
strumous  one  of  the  glands,  yet  it  is  very  difiBcult  to  lay  down  any  “ ^rgemeu  . 
definite  cause  for  its  appearance.  It  is  found  in  the  strumous  and 
feeble  child,  it  is  true,  as  a chronic  and  slightly  painful  enlargement 
of  a gland  or  glands,  more  particularly  those  beneath  the  jaw  and 
about  the  neck,  and  comes  on  sometimes  after  exposure  to  cold,  some 
slight  illness,  local  irritation,  or  without  any  definite  cause,  often 
subsiding  spontaneously  on  the  removal  of  the  cause  or  on  the  improve- 
ment of  the  general  health.  There  always  exists,  probably,  some  local 
cause  of  irritation.  At  times  these  glands  suppurate  and  leave  ugly 
sores,  the  cellular  tissue  around  the  gland  becoming  destroyed  and  the 
skin  consequently  undermined.  The  pus  from  these  glandular  enlarge- 
ments is  sometimes  ill  formed  and  curdy ; and  when  it  attends  the 
breaking  down  of  some  old  disease  it  may  contain  chalky  deposit,  this 
being  some  degenerated  or  dried-up  tuberculous  or  other  matter. 

Hodgkin’s  disease  of  the  glands.  Ilodekin’s 

There  is,  however,  another  chronic  enlargement  of  the  glands  that  disease  of  iho 
appears  to  differ  in  all  ways  from  the  local  enlargements  to  which  B*>mds. 
attention  has  just  been  drawn.  It  was  first  described  by  Dr.  Hodgkin 
in  the  ‘Med.-Chir,  Trans.,’  vol.  xvii,  and  may  be  called  Hodgkin’s 
disease  of  the  glands,  or,  for  the  sake  of  distinction,  glandular  tumours. 

He  observed  it  first  in  the  mesenteric  glands,  though  any  or  all  may  be 
affected.  In  it  the  glands  become  very  much  enlarged,  even  to  the  size 
of  an  egg,  and  apparently  more  numerous ; they  present  a smooth 
external  appearance,  and  have  a soft  semi-fluctuating  elastic  feel.  On 
section,  the  surface  of  the  gland  presents  a smooth,  bloodless,  semi- 
transparent, loose,  succulent  structure;  microscopically  it  is  made  up 
of  glandular  tissue  and  abundance  of  fibro-nucleated  tissue ; it  is  of  a 
tough  leathery  consistence,  and  exudes  a clear  serous  fluid.  The  tumours 
are  always  free,  each  being  separable  from  the  others. 

To  the  surgeon,  the  disease,  at  times,  appears  as  a local  movable  Cliaracters. 
glandular  tumour  of  a slow  painless  growth,  which  medicine  has  no 
power  of  influencing ; it  has  the  local  clinical  appearance  of  a benign 
fibro-cellular  tumour,  and  has  often  been  excised  as  such. 

In  other  instances  the  tumours  are  multiple,  three,  four,  or  more 
existing  in  one  locality,  chiefly  in  the  neck.  In  exceptional  instances 
the  tumours  are  more  numerous.  I have  seen  a case  in  which,  on  one 
side  of  the  neck,  the  subcutaneous  tissue  seemed  filled  with  loose  glan- 
dular tumours,  readily  movable  one  upon  the  other,  as  if  simply  con- 
fined by  skin,  in  the  same  way  as  the  adenoid  tumours  of  the  breast 
are  occasionally  met  with.  In  still  rarer  examples  the  whole  glandular 
system  seems  to  be  aflected,  every  group  of  glands  not  only  being 
apparently  enlarged  in  size,  but  also  increased  in  number. 

This  disease  is  often  associated  with  an  enlarged  spleen,  and  appears 
pathologically  to  be  allied  to  that  blood  disease  now  known  as  leuco- 
cythaemia,  notwithstanding  that  in  many  instances  the  white  corpuscles 
are  not  in  excess. 

On  one  occasion  I had  an  opportunity  of  watching  the  gradual  deve- 
lopment of  this  affection.  It  began  in  the  cervical  glands,  and 
gradually  involved  the  whole  gland^ular  system,  the  boy,  at  the  age 
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of  fifteen,  dying  with  an  enormons  spleen  and  glandular  tumours  in 
every  region.  His  blood  was  made  up  almost  entirely  of  white  blood- 
corpuscles,  death  resulting  from  exhaustion. 

Treatment. — For  the  ordinary  or  strumous  enlargement  of  the 
glands  in  children  there  is  no  drug  equal  to  cod-liver  oil,  the  syrup 
of  the  phosphate  or  of  the  iodide  of  iron,  or,  the  tincture  of  quinine  being 
capital  additional  remedies. 

I have  not  much  faith  in  the  local  application  of  iodine  in  the  form 
of  the  tincture ; as  after  the  second  application  the  skin  ceases  to  be  an 
absorbing  surface,  and  the  iodine  becomes,  therefore,  a mere  irritant. 
For  some  years  I have  been  accustomed  to  order  the  solid  iodine  to  be 
placed  in  a perforated  box,  and  on  a shelf  in  the  sitting  and  bedrooms ; 
the  iodine  in  this  way  evaporating  gradually  and  iodising  the  air.  In 
all  glandular,  as  in  thyroid  enlargements,  this  mode  of  employing 
the  drug  seems  to  be  of  considerable  value. 

The  iodide  of  ammonium  as  an  ointment  is  a useful  application  when 
rubbed  in,  the  iodide  by  this  process  becoming  absorbed. 

Good  food  and  fresh  air  are  also  essential  points  in  the  treatment  of 
these  cases. 

In  Hodgkin’s  glandular  tumours  iron  in  full  doses  as  well  as  cod- 
liver  oil  seem  to  be  the  best  remedies ; that  is,  patients  who  can  take 
them  appear  to  improve  in  their  general  health,  while  the  disease  does 
not  progress  so  rapidly  under  their  use  as  without  it  j but,  upon  the 
ultimate  issue,  no  remedy  seems  to  have  any  decided  influence,  and  it 
always  ends  fatally  in  two  or  three  years.  When  isolated  glandular 
tumours  exist  they  may  be  dealt  with  as  local  tumours  and  removed. 
This  practice  should,  however,  only  be  carried  out  when  the  tumour  is 
in  the  way  and  interferes  with  life’s  value  or  usefulness.  Under  other 
circumstances  they  had  better  be  left  alone. 

In  all  glandular  enlargements,  however,  with  the  exception  of 
Hodgkin’s  disease,  the  local  cause  of  irritation  should  be  looked  into, 
with  a view  to  its  being  removed ; because,  practically,  it  is  well  to 
regard  aU  glandular  enlargements  as  due  to  a chronic  source  of  irrita- 
tion, in  the  same  way  as  acute  adenitis  is  known  to  be  a result  of 
inflammation  of  the  lymphatics. 

Lymphatics  may  be  wounded  by  accident  or  by  design,  and  no  bad 
result  ensue.  At  times,  however,  a fistulous  opening  that  discharges 
lymph  may  remain.  The  same  consequence  may  be  the  result  of 
disease.  Dr.  H.  V.  Carter,  of  Bombay,  has  recorded  three  such  cases 
in  the  ‘ Med.-Chir.  Trans.,’  vol.  xlv,  and  Dr.  Day  another  in  the  ‘ Clinical 
Soc.  Trans.,’  vol.  ii.  Through  the  kindness  of  the  latter  I had  an  oppor- 
tunity of  seeing  his  case.  It  was  reported  on  by  a committee  of  the 
society,  and  they  confirmed  the  view  taken  of  it.  It  was  one  of  hyper- 
trophy of  one  lower  extremity  of  a boy,  with  the  occasional  discharge 
of  chyle  from  vesicles,  which  were  formed  on  varicose  lymphatics.  The 
hypertrophy  had  clearly  an  intimate  connection  with  the  distended 
state  of  the  lymphatics  of  the  limb. 

Disease  of  the  glands,  as  connected  with  cancer  and  syphilis,  is 
referred  to  in  the  chapters  devoted  to  those  subjects. 
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DISEASES  OF  THE  THYROID  GLAND. 

The  thyroid  is  a ductless,  yet  highly  vascular,  gland,  has  as  large  General 
a vascular  supply  as  any  gland  in  the  body,  and  it  is  supposed  to  have  remarks, 
some  connection  with  blood  formation.  It  is  also  freely  supplied  with 
lymphatics.  It  is  also  a lobulated  encapsuled  gland,  with  a cellular 
structure,  the  cells  containing  a glairy  fluid.  When  it  is  simply 
enlarged  it  is  said  to  be  hypertrophied,  or  the  seat  oi  goitre  OThroncho-  Varieties  of 
ceU  {simple  adenoid  enlargement),  and  it  is  well  known  that  these  diseases, 
goitres  attain  a large  size.  Sometimes  they  are  apparently  composed 
of  simple  increase  of  tissue,  the  enlarged  gland  having  much  the  same 
appearance  on  section  as  the  small  and  healthy  one ; at  other  times  the 
structure  of  the  tumour  is  coarser,  more  cellular,  or  cystic  {cystic 
enlargement),  the  cysts  occasionally  assuming  large  dimensions  ; while 
in  a third  the  gland  is  more  solid  and  fibrous,  or  more  or  less  mixed 
with  cysts  {fibrous  or  fibro-cystic  disease).  The  thyroid  gland  may 
inflame,  as  well  as  suppurate,  and  may  he  the  seat  of  distinct  adenoid 
tumours,  or  of  cancer.  Hydatid  cysts  have  also  been  enucleated  from 
its  body  {vide  Prep.,  Guy’s  Hosp.  Mus.  1711®“). 

Goitre,  or  Derbyshire  neck,  as  it  is  generally  known  in  this  counti'y.  Goitre, 
is  very  common.  In  its  most  usual  form  it  appears  as  a simple  hyper- 
trophy of  the  thyroid  gland,  giving  rise  to  symptoms  which  are  Characters 
attributable  to  the  size  of  the  tumour ; when  of  moderate  dimensions  "‘'d 
it  may  not  he  inconvenient,  when  even  large  it  may  he  so,  and 
still  produce  no  symptoms  worthy  of  special  notice.  At  times, 
small  tumours  cause  symptoms,  such  as  dyspnoea,  or  the  cough  as  of  a 
hroken-winded  horse  on  exertion,  and  even  difficulty  in  breathing  on 
the  slightest  cause.  At  other  times  they  mechanically  press  upon  the  xhcy  press  on 
large  vessels  and  respiratory  tract,  producing  headache  and  a feeling  trachea  and 
of  fulness  in  the  head  on  stooping  or  coughing,  with  evident  respiratory  vessels, 
obstruction,  and  even  difficulty  in  deglutition.  These  symptoms  may 
also  appear  for  a time  and  then  disappear,  leaving  the  patient  comfort- 
able in  all  respects  during  the  intervals.  In  other  cases,  goitres  which 
appear  to  be  of  the  simple  kind  begin  to  pulsate  under  excitement,  or 
other  unknown  cause,  and  are  attended  with  some  protrusion  of  the 
eyeballs.  These  symptoms  disappear  with  rest  and  time,  and  the  case 
subsequently  re-assumes  the  clinical  features  of  a simple  goitre.  with 

Such  cases  as  these  stand  ns  a kind  of  link  between  the  simple  protruded 
and  that  known  as  the  exophthalmic  goitre.  Graves,  or  Basedow’s 
disease;  and  yet,  between  these  two  affections  there  must  be  some  wide  E^ophthal- 
diff’erence,  for  the  simple  goitre  appears  to  be  a local  affection,  whereas 
the  e.xophthalmic  form  is  probably  part  of  a more  general  disease 
marked  by  the  enlargement  of  the  thyroid  body,  often  by  prominence 
of  the  eyeballs,  always  by  palpitation  of  the  heart,  a peculiar  thrill  in  the 
blood-vessels,  and  a general  want  of  muscular  and  brain  power 
(Fig.  60).  Modern  notions  tend  to  indicate  that  this  form  of  goitre 
is  a neurosis  ol  the  cervical  sympathetic.  “ The  numerous  functional 
disorders  which  occur  in  Graves’s  disease  are  either  due  to  temporary 
congestion  ot  the  sympathetic  nerve,  or  a permanent  structural  altera- 
tion of  the  ganglionic  nervous  system.”  (Trousseau’s  ‘ Clin.  Med.’) 

This  view,  liowever,  of  the  affection  is  not  yet  proved,  and  the  whole 
subject  requires  investigation. 
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Treatment  of 
goitre. 


Treatment.- 


Iodine. 


Pig.  CO. 


Exophthalmic  goitre.  Wilks’  case. 


-Simple  goitres  are  to  be  treated  on  ordinary  principles, 

viz.  by  attention  to  tbe  gene- 
ral health,  the  inhalation  of 
fresh  air,  and  by  tonic  medi- 
cines. Filtered  or  distilled 
water  should  always  be  taken, 
more  particularly  in  districts 
where  chalk,  lime,  and  mag- 
nesia abound.  In  Derbyshire 
and  the  Tyrol  districts  it  is 
generally  believed  that  it  is 
from  the  water  that  the  dis- 
ease is  produced.  Iodine  has 
always  been  held  in  high  re- 
pute in  this  affection,  origi- 
nally  as  burnt  sponge,  and 
recently  in  the  form  of  the 
iodide  of  potassium,  and  in 
four  or  five-grain  doses, 
given  with  bark  or  quinine, 
this  drug  is  of  use.  For  some 
years,  however,  I have  given  tonics  alone  by  the  mouth,  and  have 
Iodised  air.  ordered  the  air  of  the  room  to  be  kept  iodised  by  means  of  solid 
iodine,  put  into  a box  with  a perforated  lid,  as  akeady  described ; the 
metal  thus  evaporates  steadily  into  the  room  where  the  patient  sits  and 
sleeps,  and  in  this  way  it  becomes  absorbed.  Under  its  influence  I have 
often  been  surprised  to  find  how  rapidly  goitres  disappear.  With  this 
treatment  I at  times  rub  in  an  ointment  of  the  iodide  of  ammonium,  a 
drachm  to  an  ounce.  To  paint  a goitre  with  the  tincture  of  iodine  is 
useless,  as  one  application  renders  the  skin  hard  and  incapable  of  absorp- 
tion. Dr.  K.  Stoerk,  of  Vienna  (1874),  injects  alcohol  into  the  soft 
parenchymatous  and  cystic  varieties  j one  or  two  drachms  being  intro- 
duced by  means  of  a Pravaz  syringe,  tiuning  the  goitre  hard  by  causing 
coagulation  of  its  colloid  contents.  The  injections  should  be  repeated 
at  intervals  of  several  days,  in  different  parts  of  the  tumour.  He,  how- 
ever, advises  that  a few  drops  of  iodine  should  be  added  to  the  alcohol  to 
prevent  fermentation  taking  place.  Dr.  Liicke,  of  Berne,  is  in  the  habit 
of  treating  hard  goitres  by  injecting  strong  tincture  of  iodine  into  the 
tumour,  one  or  more  punctures  being  made  at  a time,  according  to  the 
size  of  the  tumour,  and  he  reports  with  good  success.  (‘  Lancet,’  1859.) 
Dr.  Mouat,  of  Bengal,  spoke  (‘  In,  Annals  of  Med.  Science,’  1857)  very 
Biniodide  of  highly  in  favour  of  the  use  of  biniodide  of  mercury  in  combination  with 
the  rays  of  the  sun,  for  the  cure  of  goitre.  He  used  the  mercury  as  an 
ointment  of  the  strength  of  three  drachms  to  a pound  of  lard.  It  was 
rubbed  in  for  ten  minutes,  an  hour  after  sunrise,  and  the  patient  had 
afterwards  to  sit  with  his  goitre  held  well  up  to  the  sun,  as  long  as  he 
could  endure  it.  After  this  a fresh  layer  of  ointment  was  to  be  applied 
with  a careful  and  tender  hand,  the  patient  sent  home,  and  the  ointment 
left  to  be  absorbed.  In  ordinary  cases  this  treatment  was  said  to 
have  been  sufficient  to  effect  a cure,  and  that  only  in  exceptional  cases  was 
a fresh  application  necessary.  He  gives  hiscasesof  recovery  by  thousands. 

It  is  possible  that  in  this  country  the  treatment  has  failed  for  want  of  the 
rays  of  the  sun.  I have  tried  it  without  the  slightest  beneficial  result. 


uiercmy. 
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In  Graves’s  disease  iodine  appears  to  be  not  only  useless  but 
injurious.  Tonics,  more  particularly  iron,  are  apparently  the  most  Tonics, 
applicable. 

In  exceptional  cases  a goitre  may  so  increase  and  press  upon  tue 
larynx  and  surrounding  parts  as  to  threaten  life,  and  may  even  cause 
death  by  a gradual  process  of  suffocation,  but  more  commonly  by  excit- 
ing  some  sudden  laryngeal  spasm.  In  1869  I treated  such  a case,  sent  to  gf 
me  by  Mr.  Holman,  of  East  Hoathly,  in  which  a large  thyroid  gland  laryneeal 
was  causing  chronic  suffocation  by  its  mechanical  pressure,  and  it  ulti-  muscles, 
mately  produced  immediate  death  by  exciting  some  laryngeal  spasm. 

Dr.  Herbert  Davies  has  recorded  a similar  case  (‘  Path.  Soc.  Trans.,’ 

1849),  and  in  the  Museums  of  St.  George’s  and  Bartholomew’s  Hospitals 
preparations  exist  with  similar  histories. 

In  some  cases  the  treatment  by  setons  has  been  of  value,  suppura-  Setons. 
tion  of  the  thyroid  having  been  followed  by  a rapid  subsidence  of  the 
hypertrophied  or  fibrous  structure  of  the  gland.  Mr.  Hey,  of  Leeds, 
adopted  this  practice  with  much  success.  In  other  examples  of  goitre 
the  question  of  operative  interference  may  have  to  be  entertained,  and 
will  be  considered  in  another  page. 

Cystic  Bronchocele.  On  cystic 

C^sis  are  often  met  with  in  this  gland,  and  occasionally  they  assume  broncliocele. 
large  dimensions.  They  appear  as  more  or  less  globular,  tense,  fluctu- 
ating tumours,  moving  up  and  down  with  the  larynx,  as  all  thyroid  Cliaracters. 
tumours  do.  They  may  contain  only  the  glairy  fiuid  of  the  gland,  or  a Contents. 

I more  serous  or  sanguineous  fluid,  or  old  grnmous  blood.  Occasionally 

I on  being  punctured  they  will  go  on  bleeding  even  to  the  death  of 

i the  patient.  Such  cysts  appear  either  in  one  or  other  lobe  or  in  the 

i isthmus.  In  1872  I treated,  with  Dr.  Hess,  a case  of  blood-cyst  of  the 

1 isthmus  in  a girl,  and  drew  off  about  half  an  ounce  of  a thick,  grumous, 

j coffee-looking  fluid.  In  1863  1 tapped  a cyst,  the  size  of  a cocoa-nut.  Treatment  b\ 

i in  the  right  lobe  of  the  thyi'oid  of  a woman  set.  26,  which  bled  pro-  tapping. 

1 fusely,  and  the  hseinorrhage  was  only  arrested  by  closing  the  wound. 

1!  The  cyst  filled  up  at  once  nearly  to  its  former  size,  but  subsequently 

^ gradually  contracted,  and  after  five  or  six  years  scarcely  any  remains  of 

ti  it  could  be  found.  Simply  tapping  a serous  cyst  may  cure  it.  When 

li  it  fails,  the  cyst  may  be  injected  with  a solution  of  iodine  varying  in 

a strength  from  five  to  teir  minims  of  the  compound  tincture  to  a 

I drachm  of  water  or  simple  alcohol.  When  these  fail,  a seton  lias  been  Selou. 

<>  recommended,  which  is,  however,  a dangei’ous  practice,  and  should  only 

II  be  adopted  when  simpler  means  are  unavailing  and  further  interference 

< is  requisite.  In  cysts  of  the  isthmus,  more  particularly  blood-cysts, 

I an  incision  into  the  cavity  is  a good  and  successful  operation.  Should  Free  incision 

a cyst  after  tapping  suppurate,  it  must  be  dealt  with  as  an  abscess, 

I and  freely  opened  as  soon  as  the  existence  of  pus  can  be  made  out,  for 

:l  the  thyroid  is  in  a dangerous  position  for  suppuration  to  occur.  I 

have  successfully  treated  one  case  of  suppurating  thj’roid  cyst,  after 
I tapping  by  incision,  but  the  cases  in  which  this  treatment  is  called 
'(  for  are  rare. 

Dr.  M.  Mackenzie  has  (‘  Lancet,’  May,  1872)  advocated  the  prac-  Mackenzie’s 
' tice  of  converting  the  cystic  disease  of  the  thyroid  into  a chronic 
abscess  by  the  following  means ; — “ First  empty  the  cyst.  When  prac- 
I ticable,  it  is  well  to  make  the  puncture  as  near  as  possible  to  the  median 
c line,  and  to  select  the  most  dependent  portion  of  the  tumour  for  the 
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Cysts  may 

become 

calcareous. 


Inflammation 
of  thyroid. 


Acute 

hypertrophy 
of  thyroid. 


Example. 


Required 

tracheotomy. 


Thyroidal 

tumours. 


iutroduction  of  the  instrument.  As  soon  as  the  trocar  is  felt  to  pierce  the 
cyst-wall  it  should  be  withdrawn,  and  thecamila  passed  further  in  by 
means  of  a blunt-pointed  key.  The  fluid  having  been  withdrawn 
through  the  canula,  a solution  of  the  perchloride  of  iron  (two  drachms 
of  the  salt  to  an  ounce  of  water)  is  injected  through  the  canula  by 
means  of  a syringe.  The  plug  is  re- inserted,  and  the  canula  secured  in 
position  by  a strip  of  plaster.  The  injection  of  iron  is  repeated  at  in- 
vals  of  two  or  three  days,  until  suppuration  is  established.  When  this 
point  is  reached  the  tube  is  withdrawn,  poultices  are  applied,  and  the 
case  treated  as  a chronic  abscess.  Where  the  tumour  consists  of  more 
than  one  cyst,  it  may  be  necessary  to  make  a second  or  a third  punc- 
ture ; but  it  frequently  happens  that  other  cysts  can  be  opened  through 
the  cyst  originally  punctured.”  Some  cysts  become  calcareous,  and 
shonld  be  treated  by  excision.  This  practice  is  only,  however,  to 
be  entertained  when  the  cyst  causes  symptoms  wdiich  threaten  life. 
In  Guy’s  Hosp.  Museum  there  is  a preparation  of  a calcareous  cyst 
with  an  intra-cystic  growth. 

Acute  infl.ammation  of  the  thyroid  gland  is  doubtless  a rare  affection. 
I have  never  seen  such  a case.  Holmes  Coote  records  one  in  ‘Holmes’s 
System.’  Suppuration  of  a cyst  in  the  gland  after  surgical  interference 
is  more  common. 

Acute  hypertrophy  may  appear  and  produce  dangerous,  if  not  fatal 
symptoms.  Dr.  Risdon  Bennett,  in  his  interesting  ‘ Lumleian  Lectures 
for  1871,’  has  recorded  such  an  instance,  which  I had  the  advantage  of 
seeing,  in  consultation  with  him  and  Mr.  Jackson,  of  Highbury.  It 
was  in  a young  man,  set.  19,  who,  three  months  before,  became  the 
subject  of  paroxysmal  attacks  of  asthmatic  dyspnoea,  associated  at 
times  with  a wheezing  or  whistling  respiration,  and  some  general  en- 
largement of  the  base  of  the  neck.  Three  days  before  his  death  this 
difficulty  became  extreme,  the  paroxysms  became  more  frequent  and 
severe,  and,  on  the  day  of  his  death  a severe  paroxysm  took  place, 
which  passed  on  to  a forced  and  heaving  respiration,  beyond  anything 
I had  ever  before  witnessed,  and  speedy  death  resulted.  I performed 
tracheotomy  upon  the  patient,  with  the  slender  hope  that  some  light 
might  be  thrown  upon  the  nature  of  the  case  to  guide  us  in  its  treat- 
ment, if  not  to  give  relief,  but  in  doing  so,  what  was  probable  before 
became  evident  then,  viz. — that  the  obstruction  was  below.  I had  no  per- 
forated instrument  with  me  long  enough  to  force  beyond  the  point  of 
obstruction  except  a female  catheter,  which  struck  against  some  solid 
body  that  prevented  its  progress.  After  death  the  thyroid  body  was 
found  to  be  much  enlarged,  and  mainly  below  the  sternum  and  along 
the  sides  of  the  trachea.  The  trachea  below  my  opening  was  flattened 
laterally  to  within  half  an  inch  of  the  bifurcation ; and  was  also  twisted 
to  the  left,  being  surrounded  by  the  greatly  enlarged  and  firm  lateral 
lobe  of  the  thyroid.  The  structure  of  this  eulai’ged  gland  was  clearly 
that  of  hypertrophy,  not  of  cystic  or  other  apparent  disease.  As  an 
example  of  acute  rapid  hypertrophy  of  the  thyroid,  the  case,  says  Dr. 
Bennett,  “ points  to  the  propriety  of  regai-ding  any  acute  enlargement 
of  this  gland  in  young  people  with  more  anxiety  than  we  are  pei’haps 
accustomed  to  do,”  particularly,  it  should  be  added,  when  the  lobes  of 
the  gland  pass  down  behind  the  sternum. 

Thyroidal  tumours,  doubtless,  exist,  although  they  are  uot  common ; 
these  may  be  adenoid  and  innocent,  or  cancerous  growths. 
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An  adenoid  growth  may  appear  as  a tumour  within  the  gland  itself, 
or  connected  with  it,  or  more  commonly  as  an  intra-cystic  growth, 
similar  to  that  seen  so  frequently  in  the  breast.  In  them  clinical  his-  Characters, 
tory  such  cases  cannot  well  be  diagnosed  from  the  ordinary  goitre, 
although,  when  the  disease  is  unilateral,  and  assumes  a rounded  or  irre- 
gular form,  and  appears  to  be  an  isolated  outgrowth  of  the  gland  itselt, 
the  nature  of  the  tumour  may  be  suspected;  when  placed,  however, 
within  the  gland  itself,  or  within  a cyst  in  the  gland,  the  diagnosis  is 
impossible.  In  the  figure  below  (Fig.  61),  taken  from  a drawing  by 


Fig. 01. 


Fig.  63. 


Peilunculiited 
tliyroidal  tumour. 


lilicroscopicnl  appearance  of  thyroid  glands. 
(From  Dr.  ilo.xon’s  drawing.) 


Dr.  Moxon,  of  an  old  preparation  in  the  Guy’s  Hospital  Museum  (1711''“), 
a tumour  the  size  of  a grape  is  depicted  hanging  down  loosely  by  a 
pedicle  attached  to  a lobe  of  the  gland.  In  the  gland  there  is  a 
well-marked,  cup-like  depression,  from  which  the  tumour  had  fallen 
out,  the  pedicle  mainly  consisting  of  a large  artery  emerging  from  the 
gland.  The  growth  had  an  ossified  capsule,  and  was  composed  of  a 
structure  like  that  of  thyroid  tissue  (Fig.  62).  My  late  colleague, 

Mr.  Poland,  has  recorded  a like  case  in  which  excision  was  success- 
fully performed  (‘Guy’s  Hosp.  Rep.,’  1871).  Frerichs,  Rokitansky, 
and  Virchow  record  somewhat  similar  instances.  Paget  thus  refer*s  Paget  on 
to  the  subject  of  accessory  thyroid  tumours : “ These  growths  of  new 
gland  tissue  may  appear  not  only  in  the  substance  of  the  enlarging 
thyroid,  but  external  to  and  detaehed  from  the  gland.  Such  outlying 
masses  of  thyroid  gland  are  not  rare  near  bronchoceles,  lying  by 
them  like  the  little  spleens  one  sees  near  the  larger  mass.  Their 
history  is  merged  in  that  of  bronchoceles  (see  ‘Virchow,’  lect.  22), 
with  which  they  are  usually  associated,  whether  embedded  as  distinct 
masses  in  the  enlarged  gland,  or  lying  close  to  it,  but  discontinuous.” 

Cancerous  growths  appear  as  infiltrating  afiectious  of  the  gland,  Cancer  of 
or,  as  distinct  tumours  ; they  have  no  speeial  clinical  characters  ' 
until  they  attack  the  surrounding  tissues  by  continuity,  or  break 
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down.  The  Guy’s  Hosp.  Mus.  contains  four  preparations  of  this 
disease. 

Operative  interference  in  thyroidal  tumours. 

Many  operative  proceedings  have  been  suggested  and  adopted  for 
goitre  and  thyroidal  tumours.  Sir  W.  Blizard,  Earle,  and  Coates 
(‘  Med.-Chir.  Trans.,’  vol.  x)  tied  the  superior  thyroid  arteries,  with 
the  view  of  starving  the  disease,  and  Coates’s  attempt  was  attended 
with  success,  but  the  operation  is  necessarily  a severe  one,  and  the 
free  arterial  supply  from  the  inferior  thyroid  ai'teries  tends  to  neu- 
tralise its  good.  At  the  present  day  it  is  properly  discarded.  Setons 
have  likewise  been  used  with  good  success  for  this  affection,  and  deserve 
a more  extended  trial.  Excision,  however,  is  probably  the  only  operation 
that  is  worthy  of  consideration  when  any  operative  measure  at  all  is  to 
be  entertained.  It  need  hardly  be  stated,  that  no  surgeon  would  ven- 
ture to  recommend  the  removal  of  a thyroid  gland  or  tumour,  unless 
life  was  jeopardised  from  its  growth,  and  less  severe  measures  had 
failed  or  were  inapplicable;  only  under  such  circumstances  is  the  at- 
tempt justifiable.  That  it  cau  be  done  successfully  has  been  proved  by 
Dr.  W.  Warren  Greene,  of  Maine ; and  in  the  ‘ American  Journal  of 
Medical  Sciences’  for  January,  1871,  two  such  cases  are  recorded. 
Mr.  Poland’s  case,  already  referred  to,  is  another  in  point,  and  more 
recently  that  of  Dr.  P.  H.  Watson. 

Haemorrhage  is  the  chief  danger  to  be  dreaded  in  the  operation,  but 
if  the  fingers  be  well  used  to  enucleate  the  growth,  without  dividing 
or  cutting  into  its  capsule,  and  if  the  pedicle  containing  the  vessels 
which  supply  it  be  rapidly  reached  and  ligatured,  bleeding  may  be 
disregarded.  As  an  extra  point  of  caution  it  appears  to  be  a sound 
practice  to  ligature  before  cutting  all  parts  that  require  division  in 
the  same  way  as  does  the  surgeon  iu  ovarian  cases,  and  for  the  same 
reason.  Should  the  tumour  turn  out  to  be  an  adenoid  growth,  in  or 
connected  with  the  gland,  as  in  Poland’s  case,  it  may  be  removed  with 
comparative  facility,  and  should  it  be  an  enlarged  gland  simply',  even  a 
pound  and  a half  in  weight,  success  may  follow,  as  was  proved  by 
Greene’s  and  Watson’s  cases.  Indeed,  I cannot  do  better  than  give  the 
several  steps  of  the  operation  in  Dr.  Greene’s  own  words ; 

“1st.  Exposure  of  the  tumour  by  linear  incision  of  ample  length, 
avoiding  most  sedulously  any  wounding  of  the  tumour  or  its  fascia 
propria. 

2nd.  Divi.sion  of  the  fascia  propria  upon  the  director. 

3rd.  The  reflexion  and  the  enucleation  of  the  tumour  with  the 
fiuo-ers  and  handle  of  the  scalpel,  paying  no  attention  to  haemorrhage 
however  profuse,  but  going  on  as  rapidly'  as  possible  to  the  base  of  the 
gland,  and  compressing  the  thyroid  arteries. 

4th.  Transfixion  of  the  pedicle,  from  below  upwards,  with  a blunt 
curved  needle,  armed  with  a double  ligature,  and  tying  each  half,  or, 
when  practicable,  dividing  the  pedicle  into  as  many  portions  as  there 
are  main  arterial  trunks,  and  tying  each  portion  separately. 

5th.  Excision  of  the  gland,  and  subsequent  dressing  of  the  wound, 
as  in  ordinary  cases.” 

Dr.  P.  Heron  Watson,  in  an  interesting  paper  on  the  operation 
(‘  Edin.  Med.  Journ.,’  Sept.,  1873),  strongly  advises  that  “ the  investing 
fascial  sheath  of  the  thyroid  should  be  left  undivided  until  the  mediate 
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ligature  of  the  vessels  included  in  their  fine  cellular  sheath  has  been 
effected,”  and  he  proved  by  eases  that  this  can  readily  be  effected  through 
the  wound  made  for  the  removal  of  the  gland.  He  condemns  any- 
thing like  roughness  in  the  removal  of  the  gland,  and  believes  that  the 
operation  he  advocates  and  had  successfully  performed  in  five  cases,  is 
easy,  rapid  in  execution,  and  devoid  of  risk. 

I cannot  forbear,  however,  from  quoting  Dr.  Greene’s  concluding  Greene’s 
remarks,  which  are  so  full  of  sound  sense  and  wisdom.  “ I can-  remarks, 
not  refrain  from  one  word  of  warning  to  my  younger  brethren, 
whose  ambition  may  make  their  fingers  tingle,  lest  they  should,  in  the 
light  of  these  successful  cases,  be  too  easily  tempted  to  interfere  with 
these  growths.  It  is,  and  always  will  be,  exceedingly  rare  that  any  such 
interference  is  warrantable,  never  for  relief  of  deformity  or  discomfort 
merely;  only  to  save  life,  and  if  it  is,  beyond  all  question,  determined 
in  any  given  case  that  such  an  operation  gives  the  only  chance  for 
snatching  a fellow-being  from  an  untimely  grave,  be  it  remembered 
that  accurate  anatomical  knowledge,  and  a perfect  self-control  under 
the  most  trying  ordeals  through  which  a surgeon  can  pass,  are  indis- 
pensable to  its  best  performance.” 


SURGERY  OF  THE  NERVOUS  SYSTEM. 
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CHAPTER  VI. 

CONTUSIONS  AND  WOUNDS  OF  THE  SCALP.— BLOOD 
TUMOURS.— OSTITIS. 

Injuries  of  the  head  are  always  of  importance,  and  however  trivial  Preliminnr 
they  may  appear  to  be  are  never  to  be  lightly  treated.  Although 
a blow  upon  the  head  may  not  be  followed  at  the  time  by  any  symp- 
toms of  brain  disturbance,  and  the  only  apparent  result  may  be  a 
simple  cutaneous  bruise,  the  bone  may  have  suffered  as  well  as 
the  integument ; as  a consequence,  grave  results  may  ensue,  since 
an  acute  inflammation  of  the  diploe  of  the  skull  is  a condition 
fraught  with  danger,  and  a chronic  inflammation  of  the  bone  is 
scarcely  less  serious.  When,  moreover,  as  a primary  effect  of  injury, 
evidence  exists  of  brain  disturbance,  the  importance  of  the  case  is 
increased,  for  brain  concussion  as  a rule  means  brain  bruising,  and  as 
a consequence  the  severest  effects  may  follow  the  simplest  accident.  It 
is  well  for  the  student  to  have  these  truths  impressed  on  his  mind  at 
the  beginning  of  a chapter  on  injuries  to  the  skull,  for  they  have  a 
practical  bearing  of  vast  importance. 
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Contusions  of  the  scalp  and  blood  tumours. 

The  integuments  of  the  scalp  have  this  peculiarity,  that  they  are 
intimately  connected  witli  the  aponeurosis  of  the  occipito-frontalis 
muscle ; indeed,  practically,  these  parts  may  be  regarded  as  one,  for 
they  are  not  to  be  separated,  and  move  together  over  the  cranium. 
They  are  well  supplied  with  vessels,  and,  consequently,  have  con- 
siderable power  of  repair,  and  rarely  slough.  A simple  contusion 
of  the  scalp,  not  complicated  with  any  great  effusion  of  blood  or 
other  local  injury,  requires  little  surgical  attention;  it  has  a tendency 
to  recover  like  contusions  of  other  parts,  although,  when  complicated 
with  any  great  effusion  of  blood,  difficulties  arise.  When  any  great 
effusion  of  blood  complicates  a contusion,  a blood  tumour  is  said  to  exist, 
and  when  this  occurs  on  the  scalp  the  affection  is  known  by  the  term 
ceplialhaematoma.  In  newly  born  children  this  affection  is  frequently 
met  with,  and  it  is  commonly,  although  not  always,  a result  of  a 
difficult  or  instrumental  labour.  It  is  usually  situated  over  the  parietal 
bone,  showing  itself  as  a more  or  less  circumscribed,  soft,  fluctuating 
tumour;  but  the  largest  I have  ever  seen,  was  over  the  occipital  bone. 
When  the  tumour  is  small  and  confined  to  one  bone,  it  is  probable 
that  the  blood  is  effused  beneath  the  pericranium.  When  the  swell- 
ing is  larger  and  spread  over  more  than  one  bone,  the  effusion,  doubt- 
less, is  poured  out  beneath  the  aponeurosis  of  the  scalp. 

In  the  former  or  subpericranial  form  the  indurated  base  may 
organise,  or  inflammatory  matter  may  be  poured  out  around  it,  and 
assume  the  character  of  bone,  more  or  less  covering  in  the  swelling; 
and,  in  neglected  cases,  suppuration,  which  occasionally  passes  on  to 
involve  the  bone  itself,  may  follow. 

In  the  latter  or  subaponeurotic  form,  in  which  the  blood  is  generally 
rapidly  absorbed,  a peculiar  crackling  sensation,  which  is  very 
characteristic,  will  be  often  given  to  the  hand  in  manipulation. 
In  feeble  infants  this  process  of  absorption  may  be  delayed,  or 
may  fail  altogether;  under  which  circumstances  surgical  aid  is 
called  for. 

In  the  adult,  in  addition  to  the  forms  of  blood  tumour  just  described 
as  a consequence  of  injury,  blood  may  be  effused  into  the  skin  itself, 
and  appear  as  a hard  unyielding  lump. 

When  a blood  tumour  has  an  indurated  base,  rising  from,  and  appa- 
rently continuous  with,  the  bone,  with  a defined  edge  towards  the  centre, 
the  idea  may  present  itself  that  a fracture  with  depression  exists.  Under 
such  circumstances  the  surgeon  will  be  assisted  in  his  diagnosis  by  firmly 
pressing  his  thumb  or  finger  for  a few  seconds  upon  the  ridge : this 
act  in  a recent  case  often  displaces  the  fibrin,  reveals  the  uninter- 
rupted continuity  of  the  bony  surface,  and  thus  proves  the  nature  of 
the  case.  There  will  also  be  an  absence  of  symptoms  of  fracture. 
When  the  case  is  complicated  with  brain  symptoms  or  a ruptured 
artery,  giving  rise  to  pulsation  in  the  tumour,  some  difficulty  in  dia- 
gnosis may  be  experienced. 

Treatment.' — In  an  ordinary  case  of  contusion  or  of  blood  tumour  the 
best  application  is  a cold  or  spirit  lotion ; muriate  of  ammonia,  in 
solution,  being  as  good  as  any.  When  a rapidly  forming  blood  tumour 
exists,  which  feels  tense  or  pulsates,  powdered  ice  in  a bag  should  be 
applied,  the  cold  preventing  the  flow  of  blood  and  encouraging  absorp- 
tion. When  the  rupture  of  a large  artery,  such  as  the  temporal  or 
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occipital,  is  suspected,  as  indicated  by  the  pulsation  of  the  tumour  and 
other  symptoms,  it  may  be  advisable  to  apply  pressure  over  the  trunk  Pressure, 
of  the  vessel.  When  absorption  of  the  effused  blood  does  not  take 
place,  the  cystic  swelling  should  be  tapped,  the  fluid  drawn  off,  and  Tapping, 
pressure  applied.  This  operation  too  may  be  repeated  several  times ; the 
fluid  often  becomes  serous.  Should  tapping  fail,  an  incision  ought  to  be 
made  sufficient  to  allow  of  the  free  escape  of  the  pent-up  fluid  and  to 
prevent  its  re-collection ; gentle  pressure  should  also  be  subsequently 
applied  on  the  part.  In  very  obstinate  cases  the  tumour  may  be  treated 
ns  a serous  cyst,  and  injected  with  iodine.  When  the  effused  blood 
breaks  up,  and  causes  suppuration — a somewhat  rare  result — a free 
incision  is  required  and  the  case  must  be  treated  as  oue  of  abscess. 

During  this  period,  tonic  treatment  is  often  required  to  improve  the  Tonics, 
patient’s  powers.  When  the  tumour  is  large,  the  patient  should  be 
kept  quite  free  from  excitement,  and  the  diet  carefully  regulated 
according  to  the  special  wants  of  the  case.  As  a rule,  all  such  cases 
do  well. 


Scalp  wounds. 

Incised  and  lacerated  wounds  of  the  scalp  are  very  common.  Incised  ani 
and  when  not  complicated  with  injury  to  the  skull  or  its  contents, 
generally  do  well.  Blunt  instruments,  forcibly  applied,  produce  scalp 
wounds  very  like  those  caused  by  sharp-cutting  ones.  Wounds 
which  exhibit  entire  hair  bulbs  projecting  from  the  surface  of  their  sec- 
tions have  been  probably  produced  by  a blunt  instrument.,  while  on  the 
other  hand,  when  the  hair-bulbs  are  found  cut,  the  wound  has  to  a cer- 
tainty been  caused  by  a sharp  one.  ( Vide  paper,  ‘ Glasgow  Med.  .Journal,’ 

January,  1876,  by  Dr  Wm.  MacEwen.)  Large  portions  of  the  scalp  may 
be  torn  away  from  its  connections  with  the  pericranium  or  bone,  and  on 
readjustment  live,  though  much  bruised  and  injured,  the  extreme  vas- 
cularity of  the  scalp  favouring  its  repair,  and  the  subject  of  the  injury 
may  recover  without  a bad  symptom.  It  is  generally  thought  that  Erysipelas 
these  wounds  are  especially  “ liable  to  prove  the  exciting  cause  of  ery- 
sipelas.”  I am  disposed  to  doubt  the  accuracy  of  such  an  assertion, 
because  from  my  notes  of  175  cases  of  scalp  wounds  admitted  consecu- 
tively into  Guy’s  in  eight  years — and  it  must  be  added  that  only  the 
severe  are  admitted — I find  that  erysipelas  followed  only  in  three,  or 
in  l'7l  per  cent.,  this  proportion  being  about  the  same  as  that 
obtaining  in  surgical  cases  generally  {vide  p.  44). 

Lacerated  or  contused  wounds  of  the  scalp  rai'ely  slough,  and  should 
be  treated  as  the  incised.  Punctured  wounds  are,  however,  liable  to  be  punctured 
be  followed  by  diffused  inflammation  beneath  the  scalp.  wouuds. 

Teeatment. — Under  all  circumstances  and  conditions,  scalp  wounds 
should  be  gently  and  carefully  cleaned  with  tepid  water,  and  their 
edges  adjusted  and  maintained  in  position.  The  hair  should  be  removed 
in  the  neighbourhood  of  the  wound,  and  the  head  kept  cool.  When 
the  wound  is  not  extensive,  and  its  edges  can  be  adjusted  by  strips  of 
plaster,  sutures  are  not  needed;  but  when  any  difficulty  is  experienced, 
they  may  be  as  fearlessly  applied  to  the  scalp  as  to  other  parts ; in 
extensive  lacerations,  indeed,  the  application  of  sutures  is  decidedly  Sutures 
preferable  to  any  other  form  of  practice,  inasmuch  as  with  their  use 
the  wound  can  be  kept  clean  and  moist  by  water  dressing,  which  is  not 
possible  where  a quantity  of  strapping  has  been  employed.  In  the 
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application  of  the  suture,  hov/ever,  care  must  be  taken  not  to  include 
the  aponeurosis  of  tbe  occipito-frontalis  muscle,  for  there  is  more 
danger  of  setting  up  mischief  in  the  cellular  tissue  heneath  this 
tendon,  when  this  practice  is  adopted,  than  when  the  sutures  simply 
pass  through  the  skin  itself.  The  kind  of  suture  is  unimportant, 
although  many  surgeons  prefer  the  metallic.  All  sutures  should 
he  removed  on  the  second  day,  as  wounds  of  the  scalp  heal 
rapidly. 

When  the  pericranium  is  torn  off  and  the  bone  exposed,  no  differ- 
ence in  practice  is  needed,  the  prospects  of  a satisfactory  recovery  under 
these  circumstances  being  as  good  as  in  a less  complicated  case. 
When  the  bone,  however,  has  been  much  injured  superficial  necrosis 
may  follow.  Should  diffused  suppuration  occur  in  the  cellular  tissue 
heneath  tbe  aponeurosis,  the  sooner  a free  escape  is  given  to  the 
matter  the  better,  as  such  cases  are  always  attended  with  great  danger 
to  the  periosteum,  to  the  bone,  and  even  to  the  life  of  the  patient. 
To  attain  this  end  the  edges  of  the  wound  should  be  separated  in  parts, 
or  limited  incisions  made  through  the  tissues  to  the  hone.  By 
adopting  this  practice  early,  the  extension  of  the  inflammation  will 
often  be  checked,  and  the  extent  of  sloughing  of  the  cellular  tissue 
limited.  Warm  fomentations  and  water  dressings  should  always  be 
applied. 

When  extensive  sloughing  takes  place,  there  is  no  reason  why  a good 
recovery  should  not  follow,  if  the  powers  of  a patient  are  good  and 
the  kidneys  sound. 

The  powers  of  a patient  must  be  kept  up  by  tonic  medicines,  such  as 
iron  or  quinine,  generous  diet  allowed,  and  stimulants  employed  when 
needed.  Sedatives  to  procure  sleep  are  also  essential. 

When  bleeding  is  troublesome,  the  arteries  should  be  twisted,  acu- 
pressed,  or  ligatured ; when  it  occui’s  merely  as  a general  oozing  of 
blood,  pressure  may  be  applied  either  to  the  wound  or  to  the  trunks  of 
the  supplying  vessels.  In  rare  cases  where  the  deep  vessels  of  the  tem- 
poral fossa  are  wounded  and  bleeding  cannot  be  arrested,  the  question 
of  applying  a ligature  to  tbe  external  or  common  carotid  may  have  to 
be  entertained"  It  has  never  fallen  to  my  lot,  however,  to  witness  such 
a case. 

Contusion  of  the  bones  of  the  skull 


Contusion  of  is,  doubtless,  a common  consequence  of  scalp  injuries  both  with 
bone.  and  without  a wound ; so  too  is  scratching  or  abrasion  of  the 

bones  frequently  combined  with  a laceration  of  the  scalp.  In  the 
majority  of  such  cases  a good  recovery  takes  place,  it  being  the 
exception  that  a difl’erent  result  is  met  with  and  that  acute  inflamma- 
tion of  the  bone  with  all  its  dangers,  or  chronic  inflammation  with  all 
its  difficulties  follows. 

Acute  and  Acute  inflammation  of  the  hone  is  a severe  affection,  more  particu- 
clironic  iu-  when  the  diploe  is  involved  j for  tbe  diseased  action  may  extend 

of  bonf  inwards,  giving  rise  to  a local  suppuration  between  the  bone  and  the  dura 
the  results  of  mater,  or  it  may  involve  the  arachnoid,  and  occasion  a diflused  inflam- 
coutusioii.  mation  of  this  membrane  and  the  brain  itself. 

A chronic  inflammation  of  the  hone  may  be  followed  by  very  similar 
results,  or,  by  a thickening  of  the  injured  bone. 

During  the  progress  of  necrosis  of  the  skull,  these  results  are  always 
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liable  to  occur,  accompauied  by  a low  kind  of  phlebitis  of  the  cerebral 
sinuses  and  pyaemia. 

The  symptoms  which  indicate  either  of  these  two  conditions  generally  Sjmptoma. 
appear  two  or  three  weeks  after  the  accident,  and  vary  in  intensity 
according  to  the  action.  In  acute  disease  there  is  more  constitutional 
disturbance  and  headache,  passing  on  to  general  brain  disturbance,  con- 
vulsions, paralysis,  coma,  and  death.  In  chronic  disease  the  general 
symptoms  are  less  severe,  and  the  local  milder,  hut  persistent  headache 
is  always  present.  When  the  inflammation  spreads  inwards  towards  Persistent 

I the  arachnoid  and  brain,  other  symptoms  show  themselves,  such  as  beadache. 
severe  local  pains  to  delirium,  twitching  of  the  muscles,  convul- 
sions, paralysis,  coma,  and  death ; the  rapidity  of  the  progress  of 
the  disease  governing  the  symptoms.  When  marked  rigors  appear, 
suppuration  is  indicated,  often  of  the  pyaemic  kind;  and  convulsions 
of  an  epileptic  nature  are  frequently  found  in  the  chronic  form  of  the 
disease.  Persistent  headache  after  an  injury  to  the  head  is  always  a 
symptom  demanding  anxious  attention,  as  it  too  often  means  pro- 
gressive mischief  within  the  skull.  This  subject  will  however  receive 
further  elucidation  in  the  chapter  on  iutra-cranial  inflammation. 

INJUEIES  OF  THE  CRANIUM. 

There  are  some  leading  practical  facts  or  principles  which  should  be 
impressed  upon  the  memory  of  every  surgeon  who  has  to  deal  with 
injuries  to  the  head.  These  1 have  formulated  as  follows,  believing  it 
to  be  well  to  place  them  at  the  beginning  of  a chapter  on  such  in- 
juries. 

1.  A concussed  brain  should  be  regarded  as  a bruised  one. 

2.  Fractures  or  injuries  of  the  skull  are  of  importance  so  far  as  they  General 
are  associated  with  damage  to  the  skull  contents;  a compound frac-  Pfcposhioiis. 

I ture  uncomplicated  with  shaking  of,  or  injury  to,  the  cranial  contents, 
being-  less  liable  to  he  followed  by  had  results,  than  a simple  fracture 
associated  with  brain  mischief. 

3.  The  amount  of  injury  to  the  brain  cannot  be  estimated  by  the 
severity  of  the  primary  symptoms ; a severe  injury  to  the  brain  being 

I frequently  associated  at  first  with  slight  symptoms  and  a slight  injury 
with  severe  symptoms. 

^ 4.  The  character  of  the  accident  and  the  mode  of  its  production  fur- 
nish the  best  means  for  estimating  the  nature  and  severity  of  the  injury, 
aud  its  probable  results;  since  a fall  upon  the  head  from  a height  or  a 
blow  from  a heavy  weight  causes  ii  general  injury  of  the  brain;  and  a 
fall  upon  or  a blow  from  a sharp  instrument  a local  one. 

5.  A general  shaking  (concussion)  of  the  brain,  whether  associated 
or  not  with  simple  or  compound  fracture,  may  give  rise  either  to  tem- 
porary suspension  of  brain  functions,  ending  in  recovery ; to  laceration 
of  the  membranes ; to  a more  or  less  severe  bruising  of  the  cortical  struc- 
ture of  the  brain;  or  to  laceration  of  its  deeper  substance ; the  amount  of 
hajmorrhage  complicating  the  case  depending  upon  the  size,  number, 
and  healthiness  of  the  ruptured  vessels.  Thus  a general  shaking  or 
I concussion  in  a healthy  brain  may  only  produce  a temporary  suspension 
of  cerebral  functions,  when  the  same  injury  in  an  unhealthy  or 
aged  one,  in  which  diseased  vessels  ramify,  may  be  follow-ed  by  a fatal 
hsemorrhage  or  apoplexy. 
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6.  Under  certain  conditions  of  the  system,  a slight  concussion  will 
he  followed  by  a fatal  secondary  inflammation  of  the  brain-coverings, 
while  under  other  conditions  a severe  injury  to  the  brain  will  be  followed 
by  no  such  result ; in  the  former  case  the  kidneys  are  generally  diseased. 

With  these  general  propositions  which  the  student  should  learn  and 
think  over  as  a guide,  I now  proceed  to  consider  the  subject  of  frac- 
tures of  the  skull. 


FEACTUEES  OF  THE  SKULL. 


These  may  be  divided  into  fractures  of  the  vault  and  fractures  of  the 
Varieties.  iase,  a third  and  large  division  including  those  of  the  vault  and  base. 

They  may  likewise  be  simple  or  compound,  comminuted,  depressed,  or 
undepressed. 

Fractures  of  the  vault  are  generally  caused  by  direct  blows  upon  the 
part,  or  falls  upon  sharp  bodies.  They  include  most  of  the  punctured 
fractures  and  incised  wounds  of  the  bone,  as  in  sword  wounds,  &c. 
They  are  very  frequently  compound  and  comminuted,  and  the  brain 
injury  which  is  associated  with  them  is  for  the  most  part  local. 

The  fracture  may  appear  as  a simple  fissure,  the  extent  of  which  is 
determined  by  the  amount  and  character  of  the  force  employed,  the  line 
of  fracture  being  influenced  by  the  sutures  and  ridges  of  bone.  When 


Fig.  G3. 


Fig.  64. 


Gutter-  and  saucer-sliaped  fractures  of  the  skull. 


Starred  and 
comminuted. 


ILp  fm-cp  is  local  and  moderate,  the  fracture  may  be  limited;  when  con- 
and  severe,  the  fracture  will  be  starred ’■  and  generally 
“ comminuted,"  the  fissures  radiating  in  all  directions,  involving  many 
bones  and  passin°-  downwards  towards  the  base.  When  inflicted  with 

1 ra  • when  with  a round  one,  as  a hammer,  the  bone 

Se?il.ed  in  meruit,  a "saucer”  (Fig.  6i).  When  the  frac 
r been  caused  by  a fall  from  a height  upon  the  vertex,  or  by 

fror.Teavy  boiy.  bone,  of  the  vfult  and  of  the  has. 
may  not  only  be  flssm-ed  but  displaced,  and  the  sutures  even  may  be 

0«“~«/roeto-es  are  generally  the  result  of  a coneentr.ted  local 
violence,  and  are  consequently  found  chiefly  in  the  vault,  and  .ire 
mostly  compound  (Fig.  65). 
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In  some  cases  of  fracture  of  the  vault,  the  bone  will  be  depressed  or  Depression, 
driven  in  upon  the  cranial  contents  ^ 
in  rare  instances  it  will  be  elevated,  Fig.  65. 

ploughed  up,  or  displaced  outwards ; 
a common  result  in  sabre  wounds. 

The  fracture  will  be  confined  in  some 
to  the  outer  table  of  the  skull,  in  rare 
instances  to  the  inner ; a fracture, 
with  depression  of  the  inner  table, 
occasionally  existing  without  auy 
fracture  of  the  outer.  In  Guy’s  Mu- 
seum there  is  a specimen  of  fractured 
skull  in  which  the  outer  and  inner 
tables  are  both  fractured,  but  not  in 
corresponding  parts. 

The  direction  of  the  fracturing 
force  has  much  to  do  with  the  form 
of  fracture.  When  applied  from  with- 
out and  with  sufficient  violence  to  in-  Comminuted  fracture  of  skull,  with 
volve  the  whole  thickness  of  the  bone,  depression  of  inner  table  from  direct 
the  inner  table,  as  a rule,  will  be  frac-  violence.  (Prep.  Guy’s  Mus. 
tured  to  a greater  extent  than  the  outer. 

When  the  force  acts  from  within,  the  reverse  holds  good.  This  latter 
fact  is  best  seen  in  gunsbot  fractures;  and  in  Guy’s  Museum,  Prep. 

1082™,  taken  from  a patient  of  Mr.  Poland’s,  the  point  is  admirably 
illustrated.  The  external  table  is  starred,  but  no  fracture  of 
the  internal  exists;  the  injury  to  the  bone  having  been  produced  by 
a bullet  which  had  passed  through  the  opposite  side  of  the  skull  and 


struck  the  inner  table. 

As  points  of  practice,  however,  it  is  well  to  remember  that,  in  all  Rule  in 
ordinary  cases  of  fracture,  with  depression  of  the  bones  of  the  skull,  practice, 
the  injury  to  the  inner  table  is  far  greater  than  to  the  outer,  aud 
the  point  of  exit  of  any  foreign  body  througb  the  skull  is  always  larger 
than  that  of  entrance. 

Whether  depression  of  the  bones  of  the  skull  of  an  adult  ever  Depression 
occurs  without  a fracture,  is  an  open  question.  There  is  certainly'  no  without 
good  evidence  in  support  of  the  fact.  In  children  it  has  happened 
without  giving  rise  to  any  symptoms  of  brain  compression ; yet  even 
here,  says  Mr.  Hewett,  “some  of  the  bony  fibres  must  have  given 
way.”  In  these  cases,  the  depressed  bone  may  subsequently  rise  up 
again  to  its  natural  level. 

The  practical  interest,  however,  attached  to  all  these  varieties  Brain  com- 
of  fracture  is  concentrated  in  the  question  as  to  how  far  the  cranial  plications, 
contents  are  involved  in  the  injury.  Has  the  brain  been  slightly  con- 
cussed, or  so  shaken  as  to  have  been  bruised  or  lacerated  ? Have  the 
membranes  of  the  brain  been  torn,  lacerated,  or  injured?  Is  the  frac- 
tured bone  a source  of  irritation  to  the  dura  mater  ? A compound 
fracture  with  or  without  depression,  not  complicated  with  brain  disturb- 
ance or  brain  injury,  is  a cause  of  far  less  anxiety  than  a simple  frac- 
ture in  which  severe  brain  concussion  has  taken  place,  and  is  indicated  by 
symptoms;  a sevei'e  shaking  of  the  brain,  whether  complicated  or  not 
with  a fracture,  being  a far  more  serious  accident  than  any  local  injury 
to  the  skull. 
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Fractured 
base,  &c. 


The  result 
of  direet 
violence. 

Le  Gros 
Clark’s 
explanation. 


Fractures  of  the  base  of  the  skull,  or  vault  and  base  combined — for 
these  conditions  ought  to  be  considered  together — are  in v.ariably  severe 
injuries.  They  are  generally,  e.xcept  when  produced  by  a crushing  of 
the  head,  caused  by  a diffused  force,  such  as  that  occasioned  by  a fall 
from  a height  upon  the  vertex,  or  by  a heavy  blow.  “ When  the  former 
the  plunge  of  the  body  is  suddenly  arrested  by  the  vertex  coming 
in  contact  with  the  ground,  and  the  entire  superincumbent  weight, 
with  the  superadded  momentum  acquired  by  the  velocity  of  the  fall, 
is  concentrated  around  the  condyles  of  the  occipital  bone,  and  the 
central  compartment  of  the  base  of  the  skull  is  thus  broken  across.” 
(Fig.  66.)  The  fracture  is  the  result  of  direct  violence,  and  not  of  so- 
called  contre-coup. 

“ Thus,  if  the  injury  be  inflicted  by  the  fall  of  a hard  and  heavy  body 
on  the  vertex,  this  part  would  be  fractured  j and  if  the  weight  were  not 
very  great,  the  mischief  might  end  there,  as  the  resistance  offered  by 
the  head  may  so  far  exhaust  the  momentum  of  the  falling  body  that 
the  force  would  not  be  transmitted  in  sufficient  amount  to  cause  frac- 
ture of  the  base.  But  if  the  weight  and  momentum  of  the  falling  body 
were  in  excess  of  the  expenditure  of  force  in  causing  fracture  of  the 
vertex,  the  impulse  would  drive  the  head  down  upon  the  summit  of  the 
spinal  column,  and  fracture  of  the  base  would  result;  in  that  case, 
viewed  mechanically,  the  lower  fracture  would  be  successive  to  the 
upper.  But  if  the  falling  weight  which  struck  the  vertex  were  of  a 
yielding  material,  fracture,  if  any,  would  be  in  the  base,  and  not  of 
the  vertex,  because  the  vis  inertia  of  the  skull  would  be  overcome,  and 
it  would  be  driven  down  upon  the  spine,  without  the  application  of 


Fig.  66. 


circumscribed  force  to  the  vault.  The  same  reasoning  applies  when 
fracture  of  either  the  vault  or  base,  or  of  both  together,  is  the  effect 
of  a fall  on  the  vertex;  or  this  result  may  be  varied  by  the  blow 
beino-  received  on  the  forehead  or  occiput;  the  anterior  or  posterior 
divisions  being  thin,  and  severally  more  obnoxious  to  fracture”  (F.  Le 
Gros  Clark). 
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205 


Injuries  to  the  occiput  are  commonly  followed  by  longitudinal 
fracture  of  the  base,  involving  both  the  posterior  and  middle  fossae. 

Injuries  to  the  temporal  region  or  about  the  ear  are  followed  by 
fracture  of  the  petrous  bone  and  the  middle  fossa;  they  are  always 


Variety  of 
fracture 
determined 
by  site  of 
the  blow. 


serious.  , 

But  it  is  rare  in  diffused  injuries  to  the  head  to  find  one  fossa  alone 
involved,  fissures  generally  passing  through  two  fossae,  extending  from 
the  vault  or  part  struck. 

The  evidence  afforded  by  my  notes  of  two  hundred  cases  of  fatal 
head  injuries  clearly  establish  these  points  which  have  also  been  experi- 
mentally proved  by  Dr.  Aran. 

“ In  precipitating  a large  number  of  bodies  from  various  heights 
on  to  the  head,  Dr.  Aran  found  that  the  part  of  the  vault  which  first 
struck  the  ground  gave,  ns  it  were,  the  key  to  the  fracture  which 
would  take  place  at  the  base.  Similar  results  were  also  obtained  when 
diffused  blows  were  dealt  upon  different  parts  of  the  skull  by  means  of 
a large  and  heavy  hammer.  In  the  front  part  of  the  vault  injuries 
thus  produced  led  to  a fracture  of  the  anterior  fossa ; in  the  middle 
part  of  the  vault  they  led  to  a fracture  of  the  middle  fossa ; and  at 
the  back  of  the  head  to  a fracture  of  the  posterior  fossa.  In  no  single 
instance  was  a fracture  detected  at  the  base  without  a line  of  frac- 
ture in  the  corresponding  part  of  the  vault.  The  truth  of  this  has  been 
proved  by  an  analysis  which  I made  of  all  the  cases  of  fractured  base 
of  the  skull  admitted  into  St.  George’s  Hospital  during  a period  of  ten 
years.”  (Prescott  Hewett.) 

My  own  observations  go  entirely  to  prove  the  correctness  of  these 
views.  The  middle  fossa  is  the  one,  however,  most  frequently  involved. 

Compound  fractures  of  the  skull  are,  as  a rule,  local  fractures.  They 
are  generally  the  result  of  a concentrated  blow  upon  the  part,  the  force 
employed  having  been  expended  in  producing  the  local  injury.  They 
are,  consequently,  often  starred  or  comminuted  and  depressed  fractures. 
When  the  brain  is  involved  in  the  injury,  it  is  chiefly  beneath  the  seat 
of  fracture;  it  is  rarely  shaken  or  concussed  as  much  as  it  is  in  simple 
fractures  the  result  of  a diffused  blow. 

The  dangers  attending  a compound  fracture  do  not,  therefore,  arise 
so  much  from  the  direct  injury  to  the  brain  as  fi-om  secondary  intra- 
cranial inflammation,  the  direct  result  of  irritation  of  the  dura  mater 
by  the  depressed  or  comminuted  bone ; the  dura  mater  being  fre- 
quently punctured  or  torn  by  the  depressed  bone,  and  in  all  cases  irri- 
tated. These  facts  have  an  important  bearing  on  practice,  encouraging 
the  surgeon  to  remove  the  depressed  and  irritating  portions  of  bone 
which  have  such  an  injurious  influence  on  the  progress  of  the  case. 
When  the  brain  is  injured  by  the  accident,  the  danger  is  far  greater. 


Dr.  Aran’s 
experiments. 


Compound 
fracture  often 
followed  by 
secondary 
brain  inflam- 
mation. 


THE  DIAGNOSIS  OF  FRACTUEE  OF  THE  SKULL. 

The  best  guide  to  the  diagnosis  of  a fracture  of  the  skull  is, 
doubtless,  the  nature  of  the  injury.  There  are  no  special  symptoms 
by  which  a fissure  of  the  vault,  uncomplicated  with  a wound,  can 
be  recognised.  Extensive  fractures  of  this  kind  are  constantly 
found  upon  the  post-mortem  table  where  no  suspicion  of  their 
presence  was  entertained  during  life.  When  a wound  complicates 
the  case,  a fracture  can  usually  be  made  out,  as  the  broken  part 
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Fracture 

with 

depression. 


Sources  of 
error. 


Punctured 

fracture. 


Fracture  of 
base. 


Tlirough 
middle  fossa. 


Bleeding 
from  ears. 


Facial 

paralysis. 

Watery  fluid 
from  ear. 


Fracture  of 
the  anterior 
fossa. 


Bleeding 
from  nose. 


iippenvs  ns  a red  line.  Care,  however,  should  he  taken  in  these  cases 
not  to  mistake  a suture  for  a fracture. 

When  fracture  exists  with  depressed  hone,  the  diagnosis  is  rarely 
difficult,  unless  it  should  so  happen  that  the  fracture  has  taken  place 
beneath  the  body  of  the  temporal  muscle,  when  it  is  almost  impossible 
to  diagnose  its  existence  by  direct  signs. 

An  effusion  of  blood  beneath  the  pericranium  may  be  mis- 
taken, unless  care  be  observed,  for  a fracture  with  depressed 
bone;  as  may  a natural  def)ressiou  in  the  skull,  particularly  in  the 
occipital  region. 

Fracture  of  the  skull,  the  result  of  a punctured  wound,  can,  as  a 
rule,  be  readily  recognised,  but  when  tiie  point  of  the  perforating  in- 
strument has  been  broken  short  off  at  the  surface  of  the  bone,  much 
care  is  needed. 

The  diagnosis  of  a fracture  of  the  base,  or  of  the  base  and  vault  com- 
bined, is  always  a source  of  difficulty.  The  nature  of  the  accident  is, 
without  doubt,  the  surgeon’s  best  guide;  a fall  from  a height  upon  the 
head,  or  a heavy  blow,  is  the  usual  cause  of  such  an  accident,  though  a 
crushing  force  applied  in  any  direction  may  produce  the  same  result. 

Should  the  fall  have  been  upon  or  the  force  applied  to  the  vertex, 
the  middle  fossa  of  the  skull  will  probably  be  the  seat  of  injm-y ; and 
the  diagnosis  of  a fracture  through  the  petrous  bone  may  with  some 
confidence  be  made  when  such  an  injui’y  is  followed  by  profuse  or  per- 
sistent htemorrhage  from  the  ear,  succeeded  by  the  copious  discharge 
of  a watery  and  perhaps  saccharine  or  slightly  albuminous  fluid,  and 
paralysis  of  the  parts  supplied  by  the  facial  nerve.  Slight  haemorrhage 
from  the  ear  is  no  positive  sign,  the  moderate  discharge  also  of  a 
watery  fluid  alone  is  not  characteristic,  nor  is  facial  paralysis.  But  pro- 
fuse and  prolonged  bleeding  from  the  ear,  or  slight  hoemorrhage,  followed 
by  a watery  discharge,  is,  however,  strongly  indicative  of  a fracture;  as 
is  also  a copious  watery  discharge  directly  following  the  injm’y.  Facial 
paralysis,  however,  combined  with  either  of  these  symptoms,  renders  the 
diagnosis  complete.  This  watery  discharge  is  now  generally  admitted  to 
be  an  escape  of  cerebro-spinal  fluid  through  a fracture  of  the  petrous 
bone,  passing  across  the  internal  auditory  canal,  and  attended  with  rup- 
ture of  the  membrana  tympani.  I have  known  this  to  continue  for 
eight  days. 

In  injuries  to  the  mastoid  process,  if  a local  emphysema  exists,  the 
presence  of  a fr.acture  may  be  diagnosed. 

Should  the  blow  or  fall  have  been  upon  the  anterior  part  of  the 
skull,  the  probabilities  of  the  case  point  to  fracture  of  the  anterior 
fossa ; and  where  any'  injury  to  any  of  the  nerves  of  the  orbit  can  be 
made  out,  as  indicated  by  local  paralysis  of  some  of  the  muscles  of 
the  eye,  or  when  hmmorrhage  has  taken  place  beneath  the  conjunctiva, 
the  diagnosis  is  certain.  Hmmorrhage  into  the  eyelids  by  itself  is  of 
no  value  as  a diagnostic  sign,  although  when  it  follows  the  accident  at 
a later  period  and  is  consecutive  to  subconjunctival  haemorrhage,  it  is 
a symptom  of  some  importance. 

Falls  upon  the  occiput  commonly  produce  longitudinal  fissures  of 
the  base. 

Copious  and  obstinate  bleeding  from  the  nose  or  pharynx  is  by  no 
means  unfrequent  in  a case  of  fractured  base,  and  when  accompanied 
with  other  suspicious  symptoms  is  of  diagnostic  value.  I have  the 
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notes  of  a case  o£  injury  to  the  head  in  wliich  the  patient  apparently 
died  from  bleeding  from  the  nose  and  mouth,  no  blood  coming  from  the 
ear ; and,  after  death,  a fracture  of  the  base  was  found,  completely 
separating  the  petrous  portion  of  the  temporal  bone  from  its  connec-  Laceration  of 
tions,  and  laying  open  the  lateral  sinus.  The  right  tympanum  was  full  lateral  sinus, 
of  blood,  but  the  membrana  tympani  was  entire.  The  stomach  was 
full  of  blood,  the  blood  from  tbe  lateral  sinus  having  apparently  found 
its  way  through  the  Eustachian  tube  into  tbe  pharyn.x  and  stomach. 

I have  also  the  particulars  of  a second  case,  in  which  the  carotid  ^ceration  of 
artery  was  divided  in  its  passage  through  the  petrous  bone,  and  the 
lateral  sinus  laid  open,  the  lungs  and  bronchial  tubes  being  found  filled 
with  blood,  even  down  to  tbe  air-cells.  Each  of  these  lived  only  two 
hours  after  the  accident. 

Fracture  of  the  base,  unassociated  with  any  injury  to  the  brain 
itself,  is  of  no  more  consequence  than  fracture  of  another  part;  but 
I as  the  base  is  the  most  delicate  part  of  the  brain,  and  any  injury  to 

I it  is  sure  to  be  followed  by  severe,  if  not  fatal,  symptoms,  the  subject 

( of  fracture  of  the  bones  upon  wliich  it  rests  becomes  of  proportionally 
greater  interest. 

This  fracture  of  the  base  may  be  associated  with  all  the  intra-  Generally 
cephalic  injuries  to  which  fractures  of  the  vault  are  liable.  It  may  be  attended  with 
complicated  with  simple)  concussion  of  the  brain,  or  with  the  more  '’’’“hi  injury, 
severe  form  associated  with  laceration  of  the  brain-structure,  or  ex- 

Itravasation  of  blood  upon  or  within  the  brain  itself.  If  blood  is  effused 
there  may  be  compression  of  the  brain  followed  by  death,  or  the  same 
result  may  be  produced  by  a secondary  inflammation  of  the  membranes 
and  injured  parts. 

It  is  difficult  upon  tbe  whole  to  separate  the  two  classes  of  cases, 
inasmuch  as  the  dangers  arising  from  injuries  to  the  skull  do  not  depend 
upon  the  seat  of  fracture  but  upon  the  injuries  to  the  cranial  con- 
tents; and,  as  the  same  injuries  may  be  produced  by,  or  rather  may 
be  associated  with,  fractures  of  the  base,  the  complications  and  dangers 
are  the  same  in  each. 

Having,  then,  so  far  shown  that  the  dangers  of  all  forms  of  fracture 
of  the  skull  are  really  alike,  and  that  the  same  iutracephalic  complica- 
tions  attend  fractures  whether  the  vault  or  of  the  base,  I now 
■ proceed  to  illustrate  the  special  symptoms  generally  regarded  as  being 
• diagnostic  of  such  injuries,  by  a brief  analysis  of  cases  from  my  note- 
book. 

i Aniong  thirty  examples  which  are  there  recorded,  twelve  were  a.  Analysis 
4 associated  with  simple  concussion,  in  all  of  which  recovery  took  9^  cases'as 
4 place.  In  three  cases  the  fractures  extended  through  tbe  orbit  as 
ill  indicated  by  subconjunctival  ecchymosis.  In  eight  there  was  haemor-  symptoms  in 
A rhage  from  the  ears ; in  all,  this  was  followed  by  a discharge  of  serum,  injury, 
ik  and  in  seven  of  the  cases  it  was  associated  with  paralysis  of  the  facial 
T nerve  upon  the  same  side.  In  these  it  is  quite  fair  to  conclude  that 
Sf-  the  line  of  fracture  extended  through  the  petrous  portion  of  the 
0)  temporal  bone.  In  two  there  was  bleeding  from  the  nose ; in  one 
<4  there  was  a serous  discharge  from  the  cm,  accompanied  by  paralysis 
t of  the  facial ; in  another  this  discharge  followed  haemorrhage  from  the 
i ear,  and  was  unaccompanied  by  paralysis. 

* To  test  the  value  of  these  different  symptoms  as  indicating  fracture 
1 of  the  base  in  various  positions,  the  following  analysis  of  tbe  fatal  cases 
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will  prove  of  value ; and,  taking  the  symptoms  separately,  subconjunc-  * 
tival  haemorrhage  will  first  claim  our  attention,  as  being  one  which  ( 
more  or  less  accurately  marks  a fracture  through  the  orbital  plate.  In 
the  eighteen  fatal  examples,  this  symptom  was  manifested  in  four  1 
instances;  the  line  of  fracture  extending  in  each  of  these  through 
the  orbit. 

In  two  cases  there  was  copious  hminorrhage  from  the  ear,  while  in 
both  the  fracture  passed  through  the  petrous  bone. 

In  three  examples  there  was  some  epistaxis;  in  one  of  these  the 
fracture  extended  across  the  ethmoid  bone ; in  another  the  frontal 
sinuses  were  full  of  blood  and  fractured ; and  in  the  third  the  tym- 
panum was  found  full  of  blood,  the  membrana  tympani  perfect,  and, 
upon  careful  examination,  the  lateral  sinus  of  the  brain  was  found  to 
have  been  lacerated. 

Seven  of  the  eighteen  fatal  cases  died  from  direct  injury  to  the  brain, 
the  post-mortem  examination  in  all  revealing  severe  contusion  or  lacera- 
tion of  the  brain-structure,  with  effusion  of  blood  upon  the  surface  of 
the  brain  or  upon  the  membranes. 

Seven  other  cases  died  from  arachnitis  as  a result  of  the  injury.  In 
four  of  these  there  was  contusion  of  the  brain,  and  in  one  ecchymosis  of 
the  ventricles ; in  two  there  was  no  evidence  of  contused  brain, 
nor  was  there  any  effusion  of  blood;  in  one  interesting  case  the  inflam- 
mation spread  from  the  internal  ear.  In  three,  the  cerebral  mis-  | 
chief  was  complicated  with  some  thoracic  or  abdominal  injury, 
which  caused  death ; and  in  one  haemorrhage  was  the  immediate 
cause  of  death. 

A severe  blow  upon  the  nose,  by  driving  in  the  ethmoid  bone,  may 
cause  fracture  of  the  anterior  fossa  of  the  base  of  the  skull  ( Vide  Fig. 

67) ; and  I have  had  under  my  care  a case  in  which  a severe  blow  upon 
the  jaw  produced  a fracture  of  the  middle  fossa.  At  St.  George’s  Hospital 


Fig.  67. 


Fracture  of  anterior  fossa  of  tlie  base  of  skull. 
(Prep.  No.  1086W,  Guy’s  Hosp.  Mus.) 


there  is  a specimen,  in  which  a fracture  of  the  base  was  caused  by 
the  condyle  of  the  lower  jaw  being  driven  against  the  glenoid 
fossa  with  such  force  that  the  condyle  projected  into  the  cavity 
of  the  skull ; and  in  Guy’s  Hospital  Museum  there  is  a similar  speci- 
men, which  was  sent  in  with  Mr.  Hutchinson’s  prize  essay.  Pune-  .# 

tured  wouuds  of  the  orbit  are  by  no  means  infrequent  causes  of  fracture  ^ 
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of  the  base ; many  are  recorded.  I was  once  called  to  a case  in  which 
a lead  pencil  had  perforated  the  bone  and  the  brain  through  the  orbital 


Fig.  68. 


a.  Punctured  wound  through  frontal  bone. 

b.  Portion  of  wood  which  perforated  bone. 

(Prep.  No.  1086®>,  Guy’s  Hosp.  Mus.) 

plate  j and  Fig.  68  was  taken  from  a preparation  in  which  the  frontal 
bone  was  perforated.  The  diagnosis  of  these  cases  is  not  difficult. 
When  brain-matter  escapes  externally  through  the  wound  there  is  no 
room  for  doubt. 

The  treatment  of  fractures  of  the  skull  will  be  described  after  the 
subjects  of  injuries  to  the  brain  and  extravasation  of  blood  within  the 
cranial  cavity  liave  been  considered. 
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of  term. 


“ A man  receives  a blow  on  the  head,  by  which  he  is  only  stunned  for  Ordinary 
a longer  or  a shorter  period.  What  is  said  to  have  happened?  Con- 
cussion  of  the  brain. 

“ A man  dies  instantaneously,  or  lingers  some  time  perfectly  uncon- 
scious, after  an  injury  of  the  head ; there  are  no  marks  of  external 
violence.  Again,  what  is  said  to  have  happened  ? Concussion  of  the 
brain. 

“ The  head  is  opened,  and  what  is  found  ? In  one  case  no  deviation 
from  the  healthy  structure ; in  another,  simply  great  congestion  of  the 
cerebral  vessels ; in  another’,  numerous  points  of  extravasated  blood 
scattered  through  the  brain  substance  j in  another,  a bruised  appearance 
in  some  parts  of  this  organ.  In  all,  the  case,  in  common  parlance,  is 
said  to  have  been  one  of  concussion  of  the  brain.  Such  are  the  after- 
death appearances  ascribed  by  different  surgeons  to  concussion  of  the 
brain.” 

These  words  of  an  eminent  surgeon  (P.  Hewett)  so  accurately  describe 
the  ordinary  teaching  of  the  schools,  that  I have  transcribed  them  as  a 
fitting  introduction  to  the  subject  of  which  I am  about  to  treat ; not  that 
they  are  strictly  in  accordance  with  pathological  facts,  for  the  expe- 
VOL.  I.  • 14  ■ 
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rience  of  the  post-mortem  room  shows  that  in  all  cases  of  death  from 
concussion  of  the  brain,  some  changes  in  structure  are  to  be  found  if 
carefully  looked  for,  some  bruising  or  laceration  of  the  brain,  some 
bleeding  into  its  substance.  In  fact,  death  from  concussion  of  the  brain 
without  change  of  structure  does  not  take  place — concussion  and  con- 
tusion of  the  brain  being  always  associated  in  fatal  cases.  At  Guy’s 
Hospital,  during  fifteen  years,  no  case  is  recorded  of  death  from  con- 
cussion without  change  of  brain-structure. 

“ In  every  case,”  remarks  Mr.  Hewett,  “ in  which  I have  seen  death 
occur  shortly  after,  and  in  consequence  of,  an  injury  to  the  head,  I have 
invariably  found  ample  evidence  of  the  damage  done  to  the  cranial 
contents.” 

Mr.  Le  Gros  Clark,  of  St.  Thomas’s  Hospital,  states — “I  have  never 
made  nor  witnessed  a post-mortem  after  speedy  death  from  a blow  on 
the  bead,  where  there  was  not  palpable  physical  lesion  of  the  biain 
and  Dr.  Neudorfer,  of  the  Austrian  army,  declares  that  he  has  never 
seen  concussion,  properly  so  called,  except  in  apparently  trivial  injuries. 

M.  Fano,  a recent  French  writer,  has  also  come  to  the  conclusion 
“ that  the  symptoms  generally  attributed  to  concussion  are  due,  not  to 
the  concussion  itself,  but  to  contusion  of  the  brain  or  to  extravasation 
of  blood.  In  fact,  all  now  agree  that  when  death  follows  a severe  shak- 
ing or  concussion  of  the  brain,  contusion  or  bruising  of  the  brain  is  in- 
variably found. 

How  far  these  views  are  correct  in  cases  of  concussion  that  are  not 
fatal,  is  an  open  question ; but  in  the  few  cases  of  concussion  recorded 
in  which  death  has  followed  from  other  causes,  some  injury  to  the  brain 
substance  has  always  been  found ; and,  in  all  instances  in  which  a fatal 
result  has  taken  place  from  secondary  inflammation,  evidence  of  some 
bruising  of  the  brain  has  been  detected.  A bruising  of  the  brain,  how- 
ever, with  a slight  extravasation  of  blood,  may  be  recovered  from ; 
although  with  extensive  effusion,  compression  of  the  brain  and  death  are 
the  usual  result.  When  it  is  generally  accepted  as  true  that  concussion 
and  contusion  of  the  brain  are  synonymous,  the  principles  of  the  treat- 
ment of  such  injuries  will  be  better  appreciated. 

In  the  simplest  form  of  concussion  of  a healthy  brain  a slight  and 
transient  loss  of  power  and  consciousness  is  the  only  symptom.  In 
the  more  severe  form  when  a blow  or  injury  produces  some  severe 
shaking  of  the  cranial  contents,  this  shaking  is  followed  by  a loss  of 
consciousness  more  or  less  complete,  and  a loss  of  all  power  of  motion ; 
the  skin  of  the  patient  will  be  cold,  the  features  more  or  less  contracted, 
the  pulse  slow  and  intermittent,  and  the  pupils  very  variable — in  some 
cases  dilated,  in  others  contracted,  while  in  a third  one  pupil  will  be 
dilated  and  the  other  contracted. 

If  the  case  be  neither  one  of  great  severity  nor  complicated  with 
any  grave  injury  to  the  cranial  contents,  after  a variable  period  the 
patient  will  show  signs  of  movement ; and  may,  perhaps,  move  a limb 
in  an  impatient  and  purposeless  manner.  If  he  is  spoken  to  in  a 
loud  voice,  he  will,  perhaps,  show  some  signs  of  returning  consciousness, 
either  by  making  some  inarticulate  noise  or  by  merely  opening  his  eyes 
and  afterwards  returning  to  his  stolid  condition. 

If  the  case  be  still  carefully  observed,  the  mode  of  respiration  may 
be  seen  to  be  altered ; and  from  being  slow  and  laboured,  it  will  be 
irregular,  and  perhaps  sighing.  After  a time,  if  recovery  is  to  take  place. 
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other  signs  of  what  are  termed  reaction  will  make  their  appearance.  Reaction 
The  skin  will  become  warmer  and  more  natural,  the  shrunken  ’**^t®*' 
and  contracted  features  return  to  their  normal  condition,  the  pulse 
be  more  regular  and  rapid,  and  moreover  vomiting  may  occur.  The 
appearance  of  this  symptom  being  generally  of  moment,  and  the  first 
result  of  a more  active  circulation  through  the  cerebral  centres.  As 
the  case  proceeds  and  all  goes  well,  the  patient  rapidly  recovers  and 
returns  to  his  natural  condition,  feeling,  perhaps,  somewhat  heavy  and 
dull  for  a few  days,  and  indisposed  for  any  bodily  and  much  less  for 
mental,  labour.  But  if,  on  the  other  hand,  the  case  goes  wrong,  the 
symptoms  may  either  persist  or  pass  into  those  of  compression — com- 
plete insensibility,  coma,  and  death  ; or,  the  symptoms  of  reaction  may 
become  excessive  and  run  into  those  of  inflammation  of  the  brain  or 
its  membranes. 

In  this  brief  sketch  of  an  ordinary  example  of  concussion  or  shaking 
of  the  brain  the  symptoms  described  are  of  a typical  kind,  and  have  been 
purposely  dissociated  from  those  of  such  complications  as  are  liable  to 
occur  either  primarily  or  after  the  period  of  reaction  has  taken  place. 

What  change  of  structure  is  present  in  such  an  injury  is,  of  course,  Effects  of 
an  open  question.  In  the  simplest  case  the  local  injury  must  be  slight;  concussion 
in  the  more  severe,  there  is  every  probability  that  some  bruising  of  the  train, 
brain  has  been  produced,  while  in  the  worst,  laceration  of  the  brain  and 
extravasation  of  blood  will  probably  have  taken  place. 

In  what  is  called  concussion  of  the  brain  epistaxis  is  very  frequent,  and  Epistaxis. 
haemorrhage  into  the  lids  of  both  eyes  is  not  uncommon,  though  beneath 
the  conjunctiva  it  is  very  rarely  met  with.  Hajmorrhage  from  the  ear  HremorrliRge 
directly  after  the  accident  is  occasionally  seen,  and  I have  known  it  from  ear. 
continue  for  several  hours,  the  extravasation  of  blood,  however,  taking 
place  ill  all  these  cases  as  a direct  result  of  the  accident. 

Again,  in  certain  cases,  a patient,  having  regained  his  consciousness.  Relapsing 
relapses  into  insensibility — relapsing  unconsciousness — from  which  he  “"fonscioua- 
may  recover  as  perfectly  as  if  no  relapse  had  taken  place.  It  would 
appear  as  if  this  condition  were  produced  by  the  earliest  effects  of  re- 
action, the  vessels  yielding  too  freely  to  the  heart’s  pulsations,  and  thus 
producing  a plethora  of  the  part,  which  induces  a comatose  or  semi- 
comatose  condition.  The  following  case  illustrates  these  points. 

, A boy,  set.  11,  having  received  a blow  upon  the  head  from  a falling  Case  of 
piece  of  timber,  became  perfectly  unconscious  and  quiescent.  He  re-  relnpsing 
maiued  in  this  state  for  fifteen  minutes,  but  recovering,  he  walked  nes°wuh''*' 
home  some  short  distance.  He  soon  began  to  feel  sick  and  vomited,  epiat^'is! 

I the  vomiting  being  attended  with  epistaxis.  He  was  then  brought  to 
Guy’s,  with  a cold  skin  and  labouring  pulse.  He  was  very  slightly  con- 
scious and  unable  to  answer  any  questions,  while  his  limbs  remained  in 
the  position  in  which  they  were  placed.  The  pupils  were  dilated,  but 
active.  He  was  left  in  bed  with  the  head  raised,  and  a cold  lotion 
applied  to  it.  Warmth  was  also  applied  to  the  feet.  He  gradually 
recovered,  and  left  the  hospital  in  ten  days  convalescent. 

The  epistaxis  and  relapsing  unconsciousness  iu  this  case,  coming 
together  at  the  time  of  reaction,  point  clearly  to  the  cause. 

Apin,  in  children,  reaction  is  not  unfrequently  attended  with  con-  Reaction 
i vxdsious,  which  generally,  however,  pass  away,  and  leave  no  mark  behind.  " hh 
I Should  they  appear  in  an  adult,  they  are  symptoms  which  cause 
anxiety,  as  they  almost  always  indicate  brain  injury  and  forbode  mischief. 
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Excessive 

reaction. 


When  reaction  is  excessive  it  is  attended  with  symptoms  of  fever,  and 
brain  disturbance,  such  as  delirium,  excitement,  and  coma ; but  the  sub- 
ject of  intracranial  inflammation  will  claim  attention  in  another  page. 


Effects  of 
violent 
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brain. 
Bruising  by 
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Extravasation  of  Blood  as  result  of  Concussion. 

If  the  brain  be  violently  shaken,  bruising  of  its  substance  and  ex- 
travasation of  blood  must  ensue.  When  the  injury  is  the  result  of  a 
direct  blow,  the  brain  mischief  may  be  only  local,  yet  it  is  more  usual 
to  find  the  opposite  side  of  the  brain  also  bruised,  by  what  is  rightly 
termed  “ contre-coup,”  and  it  very  often  happens  that  the  mischief 
to  the  brain  by  contre-coup  is  greater  than  that  at  the  seat  of  local  injury. 
When  the  fall  is  upon  the  vertex,  the  base  is  bruised  j when  on  the  occi- 
put, the  anterior  lobe  ; when  on  the  right  parietal  region,  the  base  of  the 
left  middle  lobe  is  the  injured  part;  in  fact,  the  base  of  the  brain  is 
almost  always  the  seat  of  injury.  In  all  these  cases,  blood  will  be 
extravasated  to  a greater  or  less  degree;  and  when  the  vessels  are 
diseased  the  haemorrhage  may  be  excessive.  When  the  extravasation  of 
blood  is  upon  the  surface  of  the  brain  it  will  be  either  upon  or  withia 
the  membranes,  within  the  cavity  of  the  arachnoid  or  the  meshes  of 
the  pia  mater,  and  under  both  circumstances  the  blood  will  gravitate 
to  the  base.  When  the  extravasation  of  blood  takes  place  into  the 
structure  of  the  brain  itself  it  may  be  found  in  any  part  of  the  cere- 
brum, cerebellum  or  pons  Varolii,  or  into  the  ventricles,  the  extravasa- 
tion rarely  showing  itself  in  the  form  of  one  large  clot,  but  commonly 
in  small  and  numerous  spots  of  extravasation. 

On  referring  to  my  notes  on  this  subject,  I find  in  a case  oi  con- 
cussion, which  proved  fatal  sixty  hours  after  the  injury,  that  the 
brain  was  bruised  all  over,  and  blood  effused  at  the  injured  spots, 
the  fluid  in  the  ventricles  was  blood-stained,  and  the  ventricles  them- 
selves ecchymosed.  In  another  case  of  death  from  concussion,  the 
result  of  a fall,  in  a man  set.  31,  in  whom  convulsions  and  coma 
supervened  on  the  fifteenth  day  after  the  injury,  a layer  of  blood  was 
found  universally  diffused  over  both  hemispheres,  dipping  between  the 
convolutions  and  passing  downwards  towards  the  base.  The  clot,  ^hic 
was  shreddy,  of  a dull,  reddish-black  colour,  had  evidently  been  effused 
for  some  days.  The  surface  of  the  brain  beneath  the  seat  of  injury 
was  softened,  and  at  the  base,  where  it  had  been  injured  by  contre- 
coup,  similar  changes  had  taken  place.  The  vessels  were  healthy.  In 
a third  case,  where  the  vessels  were  diseased  and  death  followed  irom 
concussion,  multiple  e.xtravasations  were  detected  after  death  throug 
out  the  substance  of  the  brain.  . i. 

In  all  these  typical  cases,  illustrating  the  different  effects  of  con- 
cussion, fatal  results  took  place  from  severe  shaking  of  the  brain,, 
unassociated  with  fracture;  but  it  is  to  be  remembered  that  where 
a fracture  is  present,  unless  it  be  attended  with  depressed  bone,  tne 
shaking  of  the  brain  is  the  source  of  danger. 

From  what  has  been  thus  stated  the  conclusion  may  be  dr.awntliat 
the  nature  of  the  accident  is  the  best  guide  in  forming  an 
on  the  existence  of  contusion  of  the  brain  as  well  as  on  its  extcuc, 
although  the  severity  of  the  symptoms,  or  their  persistency,  is,  dou  - 
less,  a valuable  indication.  The  French  surgeons,  however,  look  upo 
the  following  symptoms  as  diagnostic  of  a contused  brain : lou 
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spasms  of  the  limbs;  intense  restlessness,  with  constant  rolling 
and  tossing  about  in  bed ; unconsciousness,  more  or  less  complete ; 
drowsiness,  without  any  stertorous  breathing,  and  in  the  slighter  cases 
simply  contraction  of  one  pupil  or  of  one  eyelid;  spasmodic  move- 
ments about  some  one  muscle  or  another  of  the  face  or  lips,  giving 
rise  to  a difficulty  of  pronunciation  ” (Hewett).  Mr.  Le  Gros  Clark  lays  Le  Gros 
stress  upon  the  following More  or  less  constant  restlessness, 
accompanied  by  spasm,  in  which  some  particular  member  is  affected,  marks, 
or  amounting  to  general  convulsion.  If  capable  of  giving  expression 
to  his  feelings,  the  patient  will  point  to  some  particular  part  of  the 
head  as  the  seat  of  pain.  In  some  instances  noisy  incoherency  and 
obtuseness  of  intellect  accompany  this  condition  from  the  first ; ” and 
these  symptoms  are  doubtless  enough  to  point  to  contusion  of  the  brain. 

When  they  appear  rapidly  after  the  accident,  they  may  be  accepted 
as  reliable;  but  when  they  come  on  a few  days  later  they  are  as 
likely  to  be  due  to  secondary  inflammation  of  the  brain  as  to  contusion. 
Nevertheless,  they  may  be  regarded  as  valuable  diagnostic  indications 
of  a bruised  brain  until  better  can  be  adduced. 

The  diagnosis  of  primary  concussion  and  contusion  of  the  brain.  Diagnosis  of 
however,  is  almost  impossible.  The  symptoms  are  so  intermixed  that 
the  real  nature  of  the  lesion  is  not  apparent.  “ The  symptoms  of 
concussion  may  be  continued  or  renewed  either  by  extravasation  of  concussion, 
blood,  pus  or  both”  (John  Hunter,  MS.,  1787).  The  signs  attributed 
to  concussion,  such  as  loss  of  consciousness,  collapse,  small,  scarcely 
perceptible  pulse  and  lowered  temperature,  are  met  with  in  other 
affections  of  the  brain,  and  merely  indicate  that  the  functions  of  that 
organ,  and  their  influence  on  the  system  at  large,  are  in  a state  of 
abeyance.  It  can,  therefore,  only  be  declared  that  the  brain  was  con- 
tused in  the  first  instance,  if  the  symptoms  continue. 

The  seat  of  injury  to  the  brain  may  likewise  often  be  indicated  by  Seat  of  injury 
some  paralysis,  partial  or  complete,  of  one  or  more  of  the  cerebral  indicated  by 
nerves.  Tliis  paralysis  may  be  either  a passing  or  a permanent  symptom.  ^ 
Paralysis  of  the  seventh  pair  including  the  facial  nerve,  has  been 
already  alluded  to  as  a somewhat  typical  symptom  of  fracture  through 
the  petrous  portion  of  the  temporal  bone.  This  may  appear  as  an 
immediate  result  of  the  injury,  indicating  laceration  of  the  brain  by 
the  fracture;  or,  what  is  more  usual,  at  a later  date,  when  it  may  be 
the  effect  of  pressure  by  effused  blood  upon  the  nerve  trunk  in  some 
part  of  its  course ; or,  at  a still  later  period,  by  inflammatory  effusion. 

On  referring  to  my  own  notes  of  cases  admitted  into  Guy’s 
Hospital  at  different  periods  during  the  last  twenty  years,  I find 
examples  of  injury  to  the  optic  nerves,  as  indicated  by  blindness ; injury  to  the 
paralysis  of  the  muscles  of  the  globe  of  the  eye  as  a whole ; and  cerebral 
paralysis  of  the  external  rectus  muscle  alone.  Paralysis  of  the  facial 
and  auditory  nerves  is  very  frequent,  and  at  times  there  is  paralysis  of 
the  fifth  nerve,  as  indicated  by  complete  loss  of  sensation  of  the 
face,  &c.  Paralysis  of  the  hypoglossal  has  also  been  observed.  In  the 
majority  of  these  cases  the  symptoms  appeared  as  a direct  result  of  the 
injury  ; in  some  they  came  on  two  or  three  days  later,  associated  with 
febrile  symptoms ; but  in  most  they  disappeared  in  the  course  of  a 
few  weeks.  In  some  instances,  however,  of  facial  paralysis  the 
symptoms  were  permanent.  In  all  these  there  must  have  been  injury 
to  the  base  of  the  brain.  “ The  coexistence  of  hemiplegia  on  one  side, 
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with  paralysis  of  the  third  nerve  of  the  opposite  side  is  indicative  of 
lesion  of  the  crus  cerebri  on  the  side  on  which  the  third  nerve  is  para- 
lysed.” (Le  Gros  Clark.) 

Aphasia  after  I had  once  under  my  care  a man  who  received  a severe  blow  on  the 
nijmy.  jgfj.  g-^jg  gf  j-j^g  above  the  ear.  The  injury  was  followed  by  sym- 
ptoms of  concussion,  which  soon  passed  away ; but  he  had  complete 
aphasia.  In  the  course  of  a few  days  he  partially  recovered  the  ability 
to  speak,  but  then  so  thickly  that  he  was  unintelligible ; in  about  three 
weeks  he  could  be  understood,  but  he  did  not  recover  his  natural  powers 
of  speech  for  at  least  three  months.  During  the  greater  part  of  this  time 
he  was  subject  to  headache,  which  the  least  exercise  or  excess  in  diet 
made  worse.  There  can  be  little  doubt  that  in  this  case  the  base  of  the 
middle  lobe  of  the  right  side  had  been  contused.  Mr.  Callender  tells 
us  “ that  symptoms  of  aphasia  are  more  apt  to  follow  injury  of  a part 
of  the  left  hemisphere  outside  the  corpus  striatum  than  any  other 
part ; that  injuries  to  the  right  hemisphere  are  more  rapidly  fatal  than 
are  equal  injuries  to  the  left ; and  that  the  right-side  brain  lesions  are 
more  often  associated  with  convulsions  than  are  similar  hurts  at  the 
opposite  side.”  (‘Brit.  Med.  Journ.,’  June  6th,  1874.) 

Remote  effects  of  Concussion. 

Remote  There  are,  however,  many  injuries  to  the  head  which,  without  pro- 

coucuss^on  ducing  any  definite  symptoms,  such  as  have  been  described  as  the  result 
of  concussion,  &c.,  yet  cause  serious  aud  often  permanent  damage  to 
the  patient. 

The  effects  of  a blow  on  the  head  are  by  no  means  determined  by  the 
immediate  symptoms  resulting,  for  it  has  often  happened  that  a person 
has  reeeived  a trifling  injury,  from  which  he  is  supposed  to  have  com- 
pletely recovered,  while  the  case  has  ended  in  a permanent  enfeeble- 
ment  of  the  mental  powers.  It  behoves  the  surgeon,  therefore,  to  be 
most  cautious  in  giving  an  opinion  as  to  the  issue  of  a case  of  injury 
to  the  head.  As  his  functions  seldom  extend  beyond  the  early  period 
of  treatment  it  is  not  neeessary  here  to  enter  much  into  detail  in  such 
cases  after  pointing  the  moral  that  attaches  to  them  all. 

Insanity.  The  records  of  lunatic  asylums  prove,  unhappily,  that  many  cases  of 

apparently  trivial  injury  to  the  head,  unaccompanied  by  symptoms 
which  would  indicate  any  positive  affection,  such  as  concussion,  paraly- 
sis, &c.,  have  ended  in  an  affection  of  the  brain  which  has  rendered  the 
patient  hopelessly  demented,  and,  moreover,  has  left  no  visible  traces  of 
the  malady  in  the  brain  after  death.  The  following  may  suffice  as 
illustrations. 

A boy,  aet.  16,  fell  from  a tree  and  was  found  partly  insensible.  After 
a few  days’  treatment  he  was  dismissed  from  the  hospital  as  “ cured.” 
In  a few  months  he  was  obliged  to  be  placed  in  a lunatic  asylum,  where 
he  remained  several  years. 

A gentleman  put  his  head  out  of  the  window  of  a carriage  while 
travelling  by  railway,  and  received  a scalp  wound  from  striking 
against  a post.  He  was  rendered  insensible  at  the  time,  but  soon 
improved.  There  were  no  signs  of  importance,  yet  in  a few  weeks  he 
was  in  a state  of  mental  aberration  and  died  in  a year. 

A man  was  kicked  by  a horse  in  the  stomach  aud  fell,  striking  his 
head  on  the  stable  floor,  but  had  no  cerebral  symptoms.  In  a few  weeks 


INJURIES  OF  THE  BRAIN  COMPLICATING  FRACTURE.  215 


I he  got  delirious  aud  confused  in  mind,  and  became  in  time  hopelessly 
insane. 

Such  instances  might  be  multiplied  endlessly,  all  pointing  to  the 
supreme  importance  of  injuries  to  the  head,  however  slight  the  imme- 
diate symptoms.  The  reader  may  find  this  subject  well  discussed  and 
illustrated  by  Dr.  J.  C.  Browne  in  the  first  volume  of  the  ‘ West  Riding 
' Asylum  Reports,’  in  Abercrombie’s  works,  and  elsewhere.  It  may  be 
laid  down  as  a principle  that  persons  with  any  hereditary  predisposition 
to  insanity  or  nervous  disease  are  more  liable  to  suffer  from  cranial 
injuries  than  others ; whilst  the  temperate  have  a better  chance  of 
escape  than  those  addicted  to  excesses  of  any  sort. 

Dr.  J.  C.  Browne  says  in  the  report  already  alluded  to,  “We  are  justi- 
fied in  concluding  that  concussion  may  exert  its  worst  influence  without 
any  organic  change  which  is  capable  of  being  detected.  Everything 
points  to  the  conclusion  that  the  evil  of  concussion  really  consists  in 
' what  may  be  called  dynamical  changes  in  the  nerve-cells  and  their  con- 
necting fibrils.” 

INJURIES  OP  THE  BRAIN  AND  ITS  MEMBRANES 
COMPLICATING  FRACTURE. 

When  the  student  has  recognised  the  fact  that  a blow  upon  the  head, 
not  complicated  with  fracture,  is  capable  of  producing,  by  concussion 
' of  the  brain,  injuries  such  as  have  been  sketched  in  the  previous 
pages,  he  will  be  quite  ready  to  understand  that  a blow  upon  the  head 
complicated  with  fracture  is  likely  to  be  followed  by  results  that  are 
at  least  equally  severe.  He  must  know  that,  as  the  force  required  to  pro- 
duce a fracture  of  the  skull  is  either  more  violent  or  more  concentrated 
than  that  required  to  produce  what  has  been  described  as  a concussion  of 
the  brain,  so  there  are  other  complications  which  are  frequently  asso- 
ciated with  or  are  peculiar  to  fracture,  such  as  depression  of  bone  pro- 
I ducing  compression  of  the  brain,  extravasation  of  blood  external  to  the 
I dura  mater  from  rupture  of  the  middle  meningeal  artery,  injury  to  the 

i dura  mater  or  membranes,  and  direct  injury  to  the  braiu.  He  must  Fracture 

also  be  aware  of  the  fact  that  a fracture  of  the  skull  may  take  place  witliout  bmin 
I without  producing  any  cerebi’al  disturbance  j for  example — complication. 

A man,  mt.  27,  received  a blow  over  the  vertex  from  a broken  sword.  Incised 
f An  extensive  scalp  wound  was  the  result,  aud  a very  evident  incised 

I wound  in  the  upper  portion  of  the  frontal  bone,  apparently  involving  ° **  ' 

only  the  external  table.  It  was  not  complicated  with  the  slightest 
I cerebral  disturbance,  and  good  recovery  followed. 

A boy  received  a compound  fracture  over  the  frontal  region  from  the  Compound 
kick  of  a horse ; he  had  no  head  symptoms  whatever,  and  recovered,  fracture  of 

In  the  former  case  there  was  an  incised  wound  of  the  skull,  and 

Iin  the  latter  an  undepressed  compound  fracture.  In  neither  was  the  bruin  injury. 

brain  shaken,  bruised,  or  otherwise  injured,  and  in  both  a good  re- 
< covery  ensued.  Cases  such  as  these,  however,  are  comparatively 
f rare ; the  more  frequent  being  examples  of  fractured  skull  associated  Fracture  of 
t with  brain  sj'mptoms  similar  to  those  which  have  been  described  skull  and 

I under  the  head  of  simple  concussion;  cases  in  which  the  func- 

tions  of  the  brain  are  for  a time  more  or  less  interfered  with  or  sus- 
pended, but  which  have  a tendency  gradually  to  return  to  their  normal 
condition ; in  which  the  injury  to  the  skull  has  been  severe  enough  to 
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break  the  bone,  and  general  enough  to  shake  the  brain  and  cause  a 
suspension  of  its  functions.  The  importance  of  these,  however,  lies 
in  the  injury  the  brain  has  sustained,  and  not  upon  the  fracture ; 
the  fracture  being  only  a complication,  and  so  long  as  there  is  no 
depressed  bone  irritating  and  compressing  the  brain,  the  danger 
is  in  no  way  increased.  If,  however,  in  any  given  instance,  the  injury 
is  complicated  with  laceration  of  one  of  the  large  arteries  of  the  bone 
such  as  the  middle  meningeal  artery,  other  conditions  may  arise  which 
produce  special  symptoms. 

Fractures  of  the  skull  associated  with  extravasation  of  blood  between 
the  dura  mater  and  the  bone. — As  the  result  of  an  injury  to  the  skull, 
whether  with  or  without  a fracture,  small  extravasations  of  blood 
between  the  dura  mater  and  the  bone  are  not  unfrequent,  and  are  due 
to  the  rupture  of  some  of  the  small  vessels  which  pass  from  the  bone  to 
the  dura  mater  beneath.  They  give  rise  to  no  symptoms  by  which  they 
can  be  recognised,  and  usually  are  only  discovered  after  death. 

When  any  large  extravasation  occurs,  the  blood  comes,  as  a rule,  from 
the  trunk  or  from  one  of  the  branches  of  the  middle  meningeal  artery, 
which  runs  upward  in  a groove  of  the  anterior  inferior  angle  of  the 
parietal  bone,  and  divides  to  supply  the  lateral  parts  of  the  base  and 
vault  of  the  cranium.  A fissure,  therefore,  of  the  bone  in  these  parts 
may  lacerate  one  of  these  branches,  and  give  rise  to  a hsemori’hage  suffi- 
ciently copious  to  produce  symptoms  of  compression  of  the  brain. 

It  is  well  to  know,  however,  that  the  brain  will  sustain  a great  deal 
of  pressure  without  giving  rise  to  any  symptoms,  and  that  several 
ounces  of  effused  blood  rapidly  poured  out  are  required  to  produce  such 
symptoms  as  are  recognisable.  In  rare  instances  the  htemorrhage  may 
come  from  one  of  the  lai’ge  venous  sinuses  which  has  been  torn. 

The  following  is  an  excellent  case  to  illustrate  the  accident : 

Case. — A man,  set.  49,  when  riding  in  a gig,  was  thrown  out  upon 
his  head.  The  accident  produced  a scalp  wound  over  the  left  side  of 
the  vertex  and  some  slight  insensibility.  He  got  i;p  and  walked  for 
half  an  hour,  when  he  became  confused,  staggered,  and  went  into  a 
shop,  being  supposed  by  the  shopkeeper  to  be  intoxicated,  but  as  he 
gradually  became  quite  insensible  he  was  brought  to  Guy’s.  When 
admitted  he  was  perfectly  unconscious  and  comatose,  with  dilated 
pupils,  labouring  pulse,  and  slow  respiration.  Soon  afterwards  he  became 
convulsed,  the  right  arm  being  more  affected  than  any  other  part,  which 
in  a few  hours,  however,  became  paralysed.  He  remained  in  this  con- 
dition for  two  days,  and  died  comatose.  After  death,  upon  removing 
the  calvaria,  which  was  fissured  in  a vertical  direction  from  the  middle 
of  the  left  parietal  bone  to  the  jugular  foramen,  a large  clot  of  blood 
was  seen  lying  upon  the  dura  mater,  clearly  proceeding  from  the  middle 
meningeal  artery.  This  was  about  two  and  a half  inches  in  diameter,  and 
more  than  an  inch  in  thickness.  It  formed  a globular  tumour,  and 
caused  an  extensive  depression  upon  the  left  cerebral  hemisphere,  which 
pressed  the  longitudinal  fissure  to  the  right  side.  The  brain  itself  was 
healthy.  Prep.  1606*®  in  Guy’s  Hosp.  Mus.  shows  the  condition.  In 
Fig.  69  these  parts  are  well  seen. 

Such  a case  may  fairly  be  accepted  as  a typical  example  of  this  form  of 
injury,  and  special  attention  should  be  paid  to  the  fact,  that  the  man 
recovered  from  the  immediate  effects  or  shock  of  the  accident,  remained 
sensible  for  a definite  period,  and  then  gradually  became  unconscious. 
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In  compression  from  hsemorrhage  this  “ interval  of  time,”  provided  it 
be  a short  time,  between  the  accident  and  the  occurrence  of  the  sym- 

Fiq.  69. 


Drawing  showing  clot  (i)  external  to  the  dura  mater  (c)  from  laceration  of  the  middle 
meningeal  artery  (a)  following  a fracture.  (Drawing  60*®,  from  a case  of  Hilton’s, 

G.  H.  M.) 

ptoms  is  most  important  from  a diagnostic  point  of  view  ; it  is  very  Persistency 
commonly,  although  not  constantly,  present ; but,  when  present,  it  is  symptoms 
characteristic  of  hsemorrlinge  in  some  form.  The  symptoms,  to  be  those 
of  compression'  must  also  he  lasting;  nor  must  they  be  mistaken  for 
the  “ relapsing  unconsciousness  ” of  a shaken  brain,  to  which  attention 
has  been  already  directed.  The  persistency  of  the  symptoms  is  conse- 
I quently  a valuable  diagnostic  symptom. 

i But  it  may  be  asked,  how  is  extravasation  of  blood,  the  result  of  a 
lacerated  meningeal  artery  and  therefore  outside  the  dura  mater,  to  be 
I diagnosed  from  extravasation  of  blood  within  the  cavity  of  the  arach- 
I noid,  upon  the  surface  of  the  brain,  or  within  the  brain  itself?  For 
i under  all  these  circumstances  the  symptoms  may  appear  some  time 
i after  the  accident,  the  inference  drawn  from  the  “ interval  of  time  ” 
j being  the  same  in  each ; under  all,  the  symptoms  of  compression  will 
i he  identical,  for  they  will  he  those  of  apoplexy,  and,  as  in  apoplexy, 

1 varying  in  each  case;  for  “when  extravasation  takes  place  on  the 
p surface  or  within  the  substance  of  the  brain,  it  is  accompanied,  and, 

K indeed,  produced  by  lesion  of  the  cerebral  texture,  which  lesion  is 
I mostly  indicated  by  paralysis,  by  irritation  or  spasmodic  action  affect- 
' ing  some  particular  part,  by  derangement  of  the  pupils,  or  by  other 
Q symptoms.”  (Cock.)  The  surgeon’s  best  guide,  however,  in  forming 
his  diagnosis  will  always  he  the  history  of  the  case,  when  it  can  be 
a obtained,  and  also  the  nature  of  the  accident. 

t In  uncomplicated  cases  of  haemorrhage  external  to  the  dura  mater  Blood 
I the  injury  is  generally  a local  one,  produced  by  a sharp  blow  or  fall;  external  to 
I the  brain,  as  a whole,  is  not  shaken  or  injured  ; the  symptoms  of  com-  mater. 

» pression  are,  moreover,  generally  very  marked  and  rapidly  produced, 

I and  the  paralysis  of  half  the  body  is  also  commonly  complete, 
t In  cases  of  haemorrhage  into  the  arachnoid  cavity,  or  upon  the  sur- 
t face  of  the  brain,  the  injury  is  mostly  of  a general  character,  such  as  a dura  mater. 
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fall  from  a height  or  a blow  from  a heavy  weight;  the  whole  brain 
having  been  violently  shaken  or  “concussed,”  and,  as  a result  its  deli- 
cate structure  more  particularly  that  of  the  base,  has  been  bruised  or 
lacerated,  weak  or  diseased  vessels  being  very  apt  to  give  way,  produc- 
ing hBBinorrhage.  Haemorrhage  external  to  the  dura  mater  may,  it  is 
true,  be  present  in  these  cases  of  general  injury,  but  it  will  be  compli- 
cated with  extravasation  into  deeper  parts ; and  this  point  of  diagnosis 
is  all  important,  since  in  the  former  class  of  cases,  when  the  blood  is 
between  the  bone  and  dura  mater,  sui’gical  treatment  may  be  of  ines- 
timable value,  whilst  in  the  latter  it  can  be  of  no  service. 

HiEmorrhage  Hasraorrhage  upon  the  surface  of  the  brain  is  a very  important  sub- 
brain^ifter'^^  variably  degrees  in  every  case  of  severe  or  general 

fracture  with  ^0  the  skull,  whether  complicated  or  not  with  fracture;  the 

bruised  brain  itself  may  be  not  only  bruised  at  the  seat  of  injury,  but  it  will  be 

brain.  equally,  if  not  more,  injured  at  the  opposite  point  by  contre-cowp  ; and 

this  bruising  and  extravasation  is  generally  found  at  the  base  of  the 
brain.  The  haemorrhage  associated  with  this  bruising  may  be  so  slight 
as  to  give  rise  to  no  symptoms,  and  recovery  may  take  place  ; or  it  may 
be  so  great  as  to  induce  symptoms  of  compression.  But  when  a large 
vessel  of  the  pia  mater  is  ruptured,  the  bleeding  will  be  severe,  and 
under  these  circumstances  the  blood  may  spread  into  all  the  parts 
down  to  the  base,  covering  in  the  cerebellum  and  spinal  cord. 

It  is  this  fact  that  renders  all  cases  of  general  injury  to  the  brain  so 
serious,  and  tells  so  powerfully  against  any  operative  interference  in 
such  a class  of  cases,  the  surgeon  being  quite  unable  to  reach  the  source 
of  compression  by  trephining. 

HsemoTTbage  Haemorrhage  into  the  cavity  of  the  arachnoid  is  by  no  means  a 
arachno^  common  consequence  of  head  injury,  but  it  may  occur  as  a result 
after  injury,  either  of  a local  or  direct  injury  to  the  skull,  or  of  a diffused  one ; and 
the  effused  blood  may  be  poured  out  upon  one  or  both  sides  of  the 
cerebrum.  When  the  effusion  is  gradual  and  not  extensive,  no  definite 
symptoms  of  compression  will  be  produced ; but  when  extensive, 
although  symptoms  of  compression  may  appear,  there  will  be  nothing 
to  indicate  the  precise  position  of  the  haemorrhage. 

In  patients  who  have  albuminuria,  or  diseased  arteries,  there  is 
reason  to  think  that  a slight  injury  to  the  head  may  cause  extravasation 
of  blood  into  the  arachnoid,  and  this  fact  has  an  important  practical 
bearing,  furnishing  a key  to  the  solution  of  many  a doubtful  case  of 
head  injury. 

Pathology  has  taught  us  that  blood  clots  may  organise  and  form 
what  are  now  known  as  arachnoid  cysts,  having  smooth  external  sur- 
lisemorrliage.  jjjjg  serous  membrane ; which  when  recent,  will  be  soft  and 

pulpy ; when  old,  fibrous.  They  may  contain  only  serous  fluid  more 
or  less  blood-stained,  or  clots  of  blood  altered  by  time.  Sometimes 
these  cysts  are  found  to  be  loose  in  the  arachnoid  cavity,  at  others 
flxed  to  the  parietal  arachnoid.  They  are  usually  found  accidentally 
after  death  in  those  who  have  sufl'ered  from  mental  disorder  or 
general  paralysis,  and  although  more  commonly  they  exist  on  one  side 
of  the  head  only,  they  are  sometimes  found  on  both.  ^ ^ ^ 

Dr.  Crichton  Browne  (‘Journal  of  Psychological  Medicine,  De- 
cember, 1875)  tells  us  that  out  of  1240  post-mortem  examinations 
made  at  the  West  Riding  Asylum,  there  were  59  examples  of  arach- 
noid cysts : 43  occurred  in  males,  IG  in  females,  and  the  majority 
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were  in  the  left  side.  In  half  the  cases  general  paralysis  was  the 
cause  of  death.  Dr.  Browne  does  not  think  that  these  cysts  have  a 
traumatic  origin,  but  are  due  to  the  rupture  of  a vessel  from  cerebral 
hyperajmia. 

To  Mr.  Prescott  Hewett  (‘  Med.-Chir.  Trans.,’  vol.  xxviii)  must  be 
assigned  the  credit  of  explaining  how  these  cysts  are  formed  from  a 
chronic  change  in  previously  effused  blood.  For  a full  elucidation  of 
the  subject,  however,  we  are  indebted  to  Drs.  Wilks,  Ogle,  Bacon,  and 
Sutherland  (‘Journal  of  Mental  Science,’  vols.  x and  xij  ‘Rep.  West 
Riding  Asylum,’  vol.  i). 

COMPRESSION  OP  THE  BRAIN. 

The  brain  may  be  compressed  in  many  ways ; though  there  are  four  Varieties, 
special  causes  of  compression: — Compression  from  depressed  hone,  the 
result  of  fracture,  simple  or  compound ; compression  from  the  extra- 
vasation of  blood  into  any  part  of  the  cranium ; compression  from  the 
formation  of  matter  between  the  dura  mater  and  the  hone ; and  com- 
pression from  the  effusion  of  inflammatory  products  into  the  brain  or 
its  membranes. 

The  symptoms  of  compression  under  all  these  different  circumstances  Onset  of 
are  much  alike,  although  the  clinical  history  of  the  cases  and  the  date  symptoms  in 
of  the  appearance  of  the  symptoms  after  the  injury  vary  in  each  vaneij. 
class.  When  the  result  of  depressed  houe,  the  symptoms  are  the  im- 
mediate consequence  of  the  accident.  When  caused  by  extravasation 
of  blood,  there  is  almost  always  some  interval  of  time  between  the 
accident  and  the  accession  of  the  symptoms,  although  that  interval 
may  he  but  short.  When  caused  by  the  effusion  of  inflammatory  pro- 
ducts into  or  on  the  brain,  the  symptoms  generally  appear  some  days 
after  the  accident,  and  are  gradual ; and,  when  the  result  of  the  forma- 
tion of  matter  between  the  dura  mater  and  the  bone,  the  symptoms 
rarely  show  themselves  for  two  or  three  weeks  after  the  accident.  In 
both  of  the  latter  classes  of  cases,  moreover,  headache  and  other  in- 
flammatory symptoms  coexist. 

The  symptoms  of  compression  of  the  brain  are  those  of  apoplexy.  Symptoms 
and  their  severity  depends  entirely  upon  the  suddenness  and  amount  those  of 
of  the  compression.  The  skull  may  be  fractured  and  the  hone  de-  “Popiexy. 
pressed,  and  still  no  symptoms  arise.  Extravasation  of  blood  may  also 
take  place  to  a limited  degree  within  the  skull  aud  not  be  recognised. 

There  is  good  reason  to  believe,  indeed,  that  a considerable  amount  of 
blood  may  be  poured  out  sloioly  upon  the  surface  of  the  brain  without 
giving  rise  to  compression,  the  brain  gradually  accommodating  itself 
to  the  pressure.  The  most  marked  cases  of  compression  are  usually 
due  to  rapid  extravasation.  When  the  bones  are  much  depressed,  or 
when  the  brain  is  suddenly  compressed  by  the  local  effusion  of  blood, 
symptoms  show  themselves,  such  as  complete  insensibility,  slow,  diffi- 
cult, and  perhaps  stertorous  respiration,  and  a full,  slow,  labouring 
pulse.  The  pupils  may  be  either  dilated  or  contracted,  but  they  will 
be  always  fixed,  and  will  not  respond  to  light.  In  very  severe  cases  the 
respiration  will  be  of  a peculiar  puffing  character.  There  may  also  be 
complete  loss  of  the  power  of  swallowing,  inability  to  retain  faeces,  and 
retention  of  urine — incontinence  or  overflow  of  urine  being  the*  last 
symptom. 

When  the  brain  is  widely  and  uniformly  compressed  by  an  effusion 
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of  blood  or  in  some  other  way,  the  sj'mptoms  are  “ general,”  i.  e.  one 
side  is  not  more  paralysed  than  the  other.  When  the  compression 
is  more  localised,  the  paralysis  is  partial  and  corresponds  with  the 
region  affected ; though  when  the  extravasation  is  extensive,  even 
though  localised,  the  general  effect  may  mask  the  local  symptoms. 
The  best  examples  of  this  form  of  limited  compression  are  found  in 
cases  of  fracture  of  the  skull  from  a local  injury,  and  extravasation  of 
blood  between  the  bone  and  the  dura  mater.  The  case  quoted  on 
page  216  is  a good  one  in  point;  though  the  following  is  probably  a 
better,  as  it  is  complete. 

P — , 8ct.  46,  a painter,  having  fallen  from  a height  upon  his 
head  on  a piece  of  iron,  received  a severe  scalp  wound  on  the  right 
side  of  the  median  line  of  the  head,  with  slight  concussion.  He  was 
admitted  into  Guy’s  under  Mr.  Cock’s  care  in  1841,  conscious,  and 
remained  so  for  eleven  hours  after  the  injury;  four  hours  later  he  was 
found  in  a state  of  utter  unconsciousness,  with  stertorous  breathing 
and  insensible  pupils.  He  continued  gradually  to  get  worse.  The 
left  arm  and  leg  when  pinched  were  readily  retracted.  The  right  side 
was  completely  paralysed.  No  fracture  could  be  discovered.  Trephin- 
ing was  performed  above  and  behind  the  anterior  inferior  angle  of  the 
left  parietal  bone  over  the  trunk  of  the  middle  meningeal  artery,  and 
a large  piece  of  bone  removed.  A gush  of  blood  then  took  place,  and  a 
large  coagulum  was  removed  from  outside  the  dura  mater.  The  deen 
stertor  at  once  ceased,  and  the  next  day  the  man  moved  his  right  arm 
and  leg  freely,  and  recognised  his  wife.  He  progressed  favorably  after 
the  operation,  though  recovery  was  retarded  by  bone  exfoliation.  He 
resumed  his  work  and  occupation,  and  continued  in  good  health  for 
thirteen  years.  During  this  period,  however,  he  had  at  intervals  ex- 
foliation of  some  portion  of  the  skull  at  the  seat  of  injury;  in  the 
ninth  year  he  had  fits,  which  during  the  last  six  years  of  his  life  re- 
curred at  intervals,  the  attacks,  as  Mr.  Cock  reported,  becoming  gradu- 
ally more  frequent  and  severe  in  their  character.  Six  months  before 
his  death  he  had  paralysis  of  the  opposite  side  of  the  body  to  that  of 
the  injury ; the  face  was  included  in  the  paralysis,  and  his  speech  was 
somewhat  affected.  He  died  after  a severe  apoplectic  fit.  After  death 
the  brain  beneath  the  injured  bone  was  found  softened  and  adherent  to 
the  skull;  and  it  contained  a recent  clot  of  three  or  four  ounces  of  blood, 
which  filled  the  ventricles.  “ It  appeared  probable,”  says  Dr.  Wilks, 
who  made  the  examination,  “ that  a softening  had  been  going  on  for 
some  months  in  the  middle  hemisphere  of  the  brain,  involving  the 
contiguous  surfaces  of  the  corpus  striatum  and  thalamus,  and  that 
at  last  a rupture  of  the  vessel  had  taken  place,  infiltrating  all  these 
diseased  structures  as  well  as  the  ventricles.”  The  trephine  opening 
was  filled  in  by  a tough  membrane;  and  around  its  margins  there  was 
evidence  of  considerable  ostitis  having  taken  place.  (Cock,  ‘ Guy’s 
Hosp.  Reports,’  1857.) 

When  a patient  receives  a direct  blow  upon  one  side  of  the  head, 
causing  a fracture  with  depression  of  the  bone,  and  attended  with 
paralysis  of  the  opposite  side  of  the  body  and  a fixed  and  dilated 
pupil  on  the  side  of  the  injury,  the  conclusion  is  inevitable,  that  the 
depressed  bone  is  the  cause  of  the  paralysis,  by  producing  pressure  upon 
the  brain  ; the  depression  must,  however,  be  very  great  to  give  rise  to 
such  symptoms. 
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When  a patient  sustains  a similar  injury,  with  or  without  depres- 
sion of  the  bone,  but  followed  after  a distinct  interval  of  time 
by  paralysis  of  one  side  of  the  body,  whether  of  the  injured  side  or  not, 
it  is  quite  fair  to  assume  that  hsemorrhage  has  taken  place  inside  the 
skull,  and  is  the  cause  of  the  compression. 

lu  both  these  cases  a local  injury  is  followed  by  local  mischief, 
causing  a local  paralysis,  consequently  surgical  treatment  is  of  great 
promise. 

When  a patient  receives  a general  injury  to  the  head — such  as  com-  b.  Effect  of 
monly  results  from  a fall  upon  the  head  from  a height  or  a diffused  general 
blow  from  a heavy  falling  body — and  this  is  followed  directly  or  after  of  brain**with 
an  interval  of  time,  by  symptoms  of  compression,  whether  associated  or  or  without 
not  with  a fracture,  the  paralysis  is,  as  a rule,  general ; and  even  if  fracture, 
more  complete  on  one  side  than  another,  the  injury  to  the  brain  is,  for 
the  most  part,  too  diffused  or  extensive  to  admit  of  surgical  relief. 

The  case  is  clearly  of  a mixed  nature,  contusion  or  laceration  of  brain- 
structure  being  associated  with  hsemorrhage. 

When  a patient  suffering  from  brain  shock  with  or  without  a frac-  Symptoms  of 
ture,  is  unconscious,  motionless,  and  perhaps  pulseless ; has  lost  control  brain  injury, 
over  the  action  of  the  bowels  and  the  bladder  ; and  has  a feeble  respira- 
tion and  paralysed  pupils,  it  is  impossible  for  the  surgeon  to  form  any 
opinion  as  to  the  nature  of  the  cerebral  injury ; because  these  symptoms 
may  be  the  result  of  so-called  concussion,  from  which  recovery  may 
take  place,  and  not  of  severe  brain  contusion;  they  may  be  associated 
with  bruising  of  the  brain  and  extravasation  of  blood,  not  sufficient, 
perhaps,  to  cause  fatal  compression  of  the  brain-structure,  but  enough 
to  set  up  cerebral  symptoms,  which  cannot  pass  away  for  many  months 
under  the  most  favorable  conditions;  or  they  may  be  accompanied  by 
severe  brain  laceration  or  extravasation  of  blood  upon  or  into  its 
structure,  which  will  prove  fatal  by  coma.  The  position  of  the  extra-  Diagnosis 
vasation  has  no  influence  on  the  symptoms,  although  it  would  appear  between 
that  death  is  very  rapid  when  it  takes  place  into  the  ventricles,  'oacassion 
The  primary  symptoms  of  severe  concussion  and  of  general  compres-  compression, 
sion  are  identical,  and  are  often  not  to  be  distinguished;  both  may 
be  the  result  of  the  same  kind  of  accident.  “ But,”  says  Mr.  Hewett, 

“ there  is  this  marked  difference : in  concussion  the  effects  are  instan- 
taneous, and  in  compression  from  extravasated  blood  some  little,  it 
may  be  very  short,  time  elapses  before  the  symptoms  manifest  them- 
selves. In  the  former,  also,  the  symptoms  gradually  pass  off,  but  in 
the  latter  they  become  more  and  more  marked.” 

^ “ The  diagnostic  signs  of  concussion  and  compression  are,  no  doubt, 
distinct  in  a certain  sense,  yet  compression  rarely  exists  as  a conse- 
quence of  violence  without  concussion,  and  both  are  complicated  with 
shock.  Further,  symptoms  of  simple  concussion  may  become  developed, 
at  a later  period,  into  those  which  indicate  some  more  serious  lesion : 
and  it  is  in  exceptional  cases  only  that  we  can  identify,  with  any  degree 
of  certainty,  the  efficient  and  sole  cause  of  compression.  Thus,  in  the 
stunning  effects  which  succeed  a blow  on  the  head,  if  we  can  rouse  a 
patient  from  his  state  of  unconsciousness,  even  for  a few  moments,  if 
the  breathing  is  calm  and  noiseless,  if  the  pulse  is  feeble,  the  pupils  are 
contracted  and  reflex  action  can  be  excited,  we  conclude  that  the  con- 
dition is  one  of  concussion.  The  intensity  of  the  effects  of  so-called 
concussions  are  marked  by  the  character  of  the  symptoms  and  by  their 
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duration.  The  probable  explanation  of  protracted  somnolence  and 
other  evidences  of  brain  disturbance  is  the  presence  of  diffused  extra- 
vasation of  blood  over  the  surface  of  the  hemispheres.”  (P.  Le  Gros 
Clark.) 

Again,  in  a general  shaking  of  the  brain,  blood  may  be  extravasated 
into  the  brain  itself,  and  when  the  injury  has  been  sufficient  to 
produce  fracture  there  is  no  limit  to  the  amount  of  hajmorrhage 
or  its  seat.  “ But  in  dealing  with  such  cases,  great  caution  is  neces- 
sary in  order  to  avoid,  if  possible,  mixing  up  cases  of  apoplexy 
with  those  of  traumatic  effusions.  An  accident  coexisting  with  an 
extravasation  of  blood  into  the  cerebral  substance  does  not  necessarily 
imply  cause  and  effect.  The  previous  condition  of  the  brain  or  the 
outpouring  of  blood  from  diseased  vessels  may,  in  fact,  have  been  the 
cause  of  the  accident.”  (Hewett.) 

On  referring  to  my  notes  I see  that  in  a case  of  brain  injury  which 
lived  only  one  hour,  blood  vvas  found  filling  the  ventricles.  In  another 
the  venti’icles  were  bruised  and  the  septum  lucidum  lacerated.  In 
other  cases  blood  was  poured  out  into  the  thalamus  opticus  or  into 
the  corpus  striatum. 

In  all  these  the  brain  had  been  severely  shakeu,  the  haemorrhage 
being  doubtless  the  result  of  the  shake  and  the  cause  of  death,  while 
the  fracture  of  the  skull  was  merely  a complication. 

It  has  been  already  shown  that  concussion  of  the  brain  too  often 
implies  contusion  or  laceration  of  its  structure,  with  extravasation  of 
blood,  and,  in  the  same  way  compression  indicates  as  serious  if  not  more 
severe  injury.  Concussion  does  not  by  itself  produce  definite  sym- 
ptoms, and  when  paralysis,  vertigo,  sickness,  or  other  such  phenomena, 
arise,  the  inference  is  that  there  is  some  structural  damage  to  the 
brain.  Compression  implies  a more  severe  degree  of  the  same  sort  of 
injury  with  effusion  of  blood  or  depression  of  bone.  Compression  of 
the  brain,  when  not  excessive,  is  seldom  the  direct  cause  of  death.  It 
proves  fatal  in  the  majority  of  cases  by  being  the  starting-point  of 
an  intracranial  inflammation ; since  it  has  been  proved  that  blood  can 
be  absorbed  or  encysted,  and  depressed  bone  may  be  gradually  raised 
by  the  brain  itself,  or,  the  brain  may  accommodate  itself  to  the 
pressure. 

Compression  of  the  brain,  as  a result  of  traumatic  encephalitis,  will 
receive  attention  in  a subsequent  page. 

Wounds  of  the  Brain. 

In  some  injuries  to  the  skull  the  brain  may  be  wounded  or  lacerated, 
and  brain-matter  may  even  escape  from  the  wound  directly  after  the 
accident.  Such  accidents  are  always  of  a very  grave  nature,  and, 
as  a rule,  fatal.  Wounds  of  the  anterior  and  upper  portions  of 
the  hemispheres  are  the  least  dangerous;  wounds  of  the  posterior 
hemisphere  or  base  of  the  brain  the  most  so.  Recovery  may  .at 
times  follow  even  after  very  severe  injuries  when  no  secondary 
inflammation  takes  place;  but  the  prognosis  must  always  be  un- 
favorable. 

When  brain-matter  is  pressed  out  of  the  skull  in  cases  of  fractured 
base,  a grave  injury  is  always  inflicted,  for  the  crushing  force  must  have 
been  severe  to  have  given  rise  to  such  a complication.  Some  remarkable 
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instances  of  recovery  after  the  escape  of  brain-matter  are,  however, 
recorded ; and  several  have  passed  under  my  own  observation,  but  they 
are  too  rare  to  be  dwelt  upon  as  holding  out  any  hope  in  bad 
cases.  Foreign  bodies  may  likewise  lodge  in  the  skull  for  a long 
period  without  causing  death.  Wounds  of  the  brain  are  not  charac- 
terised by  any  special  symptoms  apart  from  those  of  concussion  or 
compression. 

Wounds  of  the  dura  mater  are  probably  as  dangerous  as  wounds  of  Wounds  of 
the  brain,  for  inflammation  of  the  membranes  is  readily  set  up  by  such  mater, 

injuries.  It  is  from  this  fact  that  compound  fractures  of  the  skull  are 
so  serious ; that  simple  fractures  associated  with  comminution  of  the 
inner  table  of  the  skull  are  so  often  fatal;  and  that  punctured 
fractures  have  so  dangerous  a tendency;  for  in  all  these  cases 
the  dura  mater  is  not  only  torn,  but  irritated  by  the  projecting 
spiculse  of  bone,  and  secondary  inflammation  is  the  result,  this 
inflammation,  as  a rule,  rapidly  spreading  over  the  brain  and  causing 
death. 

Wounds  of  the  dura  mater,  as  well  as  wounds  of  the  brain,  are.  Prognosis, 
however,  recovered  from,  but  the  prognosis  in  either  case  must  be 
unfavorable. 


Fig.  70. 


Hernia  cerebri. 


Hernia  cerebri,  or  protrusion  of  brain-matter  alone  or  brain-  Hernia 
matter  mixed  with  inflammatory  products,  is  always  the  result  of  cerebri  and 
a wound  or  slough  of  the  dura  mater,  secondary  either  to  a com-  treatment, 

pound  fracture  or  to  the  removal  of  fractured  or  diseased  bone 
with  the  trephine.  It  is  probably  always  associated  with  some 
suppuration  (local)  of  the  brain,  due  to  extension  of  inflammatory 
mischief  to  that  part  in  contact  with  the  diseased  dura  mater  and 
bone.  It  is  to  be  treated  with  great  caution.  Some  surgeons  are  in  the 
habit  of  cutting  off  the  projecting  mass,  others  of  applying  pressure ; 
but  probably  the  best  practice  lies  in  doing  very  little,  in  keeping  the 
parts  clean  and  dry,  and  leaving  their  repair  to  natural  processes ; 
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because  sbould  the  local  affection  be  so  limited  in  its  nature  as  to  be 
capable  of  repair,  the  projecting  mass  will  slough  naturally  after  a time, 
and  cicatrisation  will  follow ; but  all  interference  on  the  part  of  the 
surgeon  does  harm.  The  best  treatment  is  at  first  to  apply  a piece  of 
lint  to  the  part,  and,  at  a later  stage,  to  keep  the  hernia  dry  by  dusting 
it  with  oxide  of  zinc  or  powdered  alum.  Excision  and  the  application  of 
caustics  or  pressure,  do  not  appear  to  be  satisfactory  forms  of  treat- 
ment. 

The  experience  of  army  surgeons  during  the  American  war  confirms 
these  observations. 


INFLAMMATION  OF  THE  CRANIAL  BONES,  BRAIN,  AND 
MEMBRANES,  THE  RESULT  OF  AN  INJURY  TO  THE 
HEAD. 

In  all  cases  of  injury  to  the  head,  simple  or  severe — attended  or  un- 
attended by  fracture ; — of  concussion  or  compression ; — of  injury  to  the 
dura  mater  or  the  brain,  inflammation  of  the  bones,  of  the  brain,  or  of  its 
membranes,  is  very  liable  to  arise,  and  when  it  does,  it  is  a very  grave 
complication.  It  is  this  fact  which  makes  all  injuries  of  the  head,  even 
simple  contusions  of  the  bone,  sources  of  danger,  because  inflammation, 
commencing  in  the  bone,  too  frequently  spreads  inwards  to  the  mem- 
branes of  the  brain  and  to  the  brain  itself,  and  thus  destroys  life.  The 
free  communication  between  the  pericranium  and  the  dura  mater,  by 
means  of  the  blood-vessels  of  the  diploe,  is  a probable  explanation  of 
this  occurrence  in  simple  scalp  and  bone  contusions.  In  injuries  to  the 
bones  of  the  skull,  and  to  the  brain  or  its  membranes,  the  liability  to 
encephalic  inflammation  appears  to  be  greatly  determined  by  the  seve- 
rity of  the  accident. 

In  the  present  chapter,  traumatic  encephalitis,  acute  and  chronic,  as 
the  result  of  brain  shocks,  whether  with  or  without  a fracture,  will 
claim  attention. 

In  acute  encephalitis  the  symptoms  generally  appear  on  the  second 
or  third  day  following  the  injury,  pain  in  the  head  being  the  most 
prominent  symptom.  This  pain  may  be  local  or  diffused,  and  is 
generally  accompanied  with  intolerance  of  light  and  contracted  pupils, 
intolerance  of  sound,  and  symptoms  of  febrility.  As  the  disease  pro- 
gresses, wakefulness,  restlessness,  delirium,  and  convulsions  will  pro- 
bably follow;  and  the  patient  will  pass  more  or  less  rapidly  into 
a comatose  condition  owing  to  compression  of  the  brain  by  effusion, 
when  a speedy  death  will  ensue.  The  effusion  takes  place  sometimes 
into  the  ventricles,  but  more  often  on  the  surface  or  the  base  of  the 
brain. 

In  chronic  encephalitis  the  symptoms  may  show  themselves  soon 
after  the  injury,  but,  as  a rule,  they  do  not  appear  for  weeks,  or  even  for 
months.  They  are  most  insidious  in  their  nature;  they  may  begin 
by  want  of  sleep,  with  an  irritability  of  brain  and  inaptitude  for  any 
bodily  exertion ; but  headache  of  a constant  exhausting  kind,  aggra- 
vated by  mental  or  physical  exertion,  is  a most  prominent  symptom. 
As  the  disease  progresses  the  patient  gradually  becomes  emaciated  and 
exhausted,  and,  towards  the  close  of  the  case  epileptiform  convulsions, 
local  paralysis  and  coma  supervene. 
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. The  acute  cases,  for  the  most  part,  are  the  result  of  a severe  general  Acute,  result 
shaking  of  the  brain,  with  or  without  fracture,  complicated  with  con- 
tusion  or  laceration  of  the  brain-structure  or  its  membranes.  They  braim  ^ ° 
are  consequently  cases  of  arachnitis  and  inflammation  of  the  brain-sub- 
stance itself,  the  inflammation  of  the  membranes  being  general.  “ I 
have  never  known,”  says  Wilks,  “ such  an  affection  as  arachnitis  spring 
up  as  a spontaneous  disease,  and  therefore  when  met  with  you  should 
always  look  for  some  mischief  without.  When  arising  in  this  way,  the 
interarachnoid  effusion  is  often  purulent,  and  so  copious  that  it  may 
pour  out  when  the  dura  mater  is  removed.  I have  never  seen  extensive 
effusion  into  the  interarachnoid  space  without  an  injury  on  the  head.” 

The  chronic  cases  are,  for  the  most  part,  the  result  of  a local  injury  and  Chronic, 
begin  in  the  bone,  spreading  inwards  to  the  dura  mater,  and  at  last  in- 
volving  the  arachnoid  cavity  with  its  two  layers  of  serous  membrane, 
the  pia  mater,  and  even  the  brain  itself ; local  suppuration  being  fre-  Suppuration 
quently  found  in  these  cases,  either  between  the  bone  and  dura  mater,  iu  orain  by 
or  in  the  brain  itself,  from  extension  of  inflammatory  action  from  without 
inwards  : the  whole  process  in  the  majority  of  instances  being  a local 
one.  The  same  changes  may  take  place  in  all  cases  of  chronic  ostitis 
of  the  calvarium,  whether  from  accident  or  disease. 

The  acute  or  diffused  form  of  arachnitis  is  the  cause  of  death  in  most  Common 
of  the  cases  of  head  injury  that  survive  the  immediate  results  of  the 
accident.  It  comes  on  in  the  stage  of  reaction,  indeed,  it  may  be 
looked  upon  as  reaction  in  excess,  febrile  symptoms,  convulsions  or 
convulsive  twitchings,  delirium  or  mania  more  or  less  acute,  terminating  Reaction  in 
rapidly  in  paralysis,  coma,  and  death,  being  the  general  sequence  of  excess, 
symptoms.  Effusion  of  serum  takes  place  into  the  ventricles  and  upon 
the  brain,  causing  at  times  compression  j or  effusion  of  pus  or  puri- 
form  lymph  occurs  either  upon  the  brain  itself,  or  in  the  meshes  of  the 
pia  mater,  or  into  the  cavity  of  the  arachnoid. 

Whenever  the  brain  has  been  severely  shaken  and  consequently  Seat  of 
bruised  or  lacerated,  inflammation  may  appear  at  the  injured  spots;  origin  of 
hence  it  at  times  shows  itself  beneath  the  seat  of  the  blow,  but  more  fre-  inflammation, 
quently  begins  on  the  opposite  side  of  the  brain  to  the  seat  of  injury, 
where  the  brain  has  been  bruised  or  lacerated  by  contre-coup ; from  these 
centres  inflammation  may  spread  either  to  the  membranes  from  the  cor- 
tical structure  of  the  brain,  or  to  the  substance  of  the  brain  itself;  thus, 
in  all  cases  of  a general  shaking  of  the  brain,  the  seat  of  inflammation  is 
in  most  cases  at  the  base.  The  pia  mater  and  cortical  substance  of  the 
brain  are  commonly  the  seats  of  inflammation,  but  the  cavity  of  the 
arachnoid  is  likewise  involved  in  many  cases  secondarily  by  extension 
of  the  morbid  action.  There  are  no  symptoms  by  which  the  precise  No 
seat  of  inflammation  in  the  brain  or  its  membranes  can  be  made  indications 
out ; they  are  alike  in  all  cases.  filfl^mation 

It  will  thus  be  seen  that  the  two  classes  of  cases  of  acute  and  chronic 
encephalitis  are  distinct  in  a measure.  The  acute  is  the  result  of  a 
brmsing  of  the  brain  by  a severe  shaking  or  concussion,  the  bruising 
being,  as  a rule,  at  the  base  of  the  brain  by  contre-coup.  The  inflam- 
mation begins  in  the  pia  mater,  spreads  outwards,  and  is  for  the  most 
part  diffused  and  not  local.  Consequently  it  is  beyond  the  reach  of 
surgical  operation. 

The  chronic  is  generally  the  result  of  a local  contusion  or  fracture  of 
the  bone,  and  local  in  its  action.  It  involves  the  dura  mater  by 

VOL.  I.  15 


226 


ENCEPHALITIS. 


Treatment  of 
encephalitis. 


Head  shaved 
and  raised. 

Ice  to  head. 


Free 

purging. 

Enema. 


Bleeding. 


Calomel. 


Blisters. 


Diet. 

Best. 


Compression 
of  brain 
from  local 
suppuration. 


extension  from  without,  and  the  arachnoid,  pia  mater,  and  brain  conge* 
cutively  in  the  same  way.  It  is  consequently  within  the  reach  of  sur- 
gical art,  particularly  in  its  early  stage. 

Tebatment. — Acute  encephalitis  when  following  a general  injury  to 
the  brain,  for  the  most  part  runs  such  a rapid  course  that  there  is  little 
time  for  treatment  to  take  effect.  It  attacks  patients,  moreover,  who 
have  been  already  knocked  down  by  the  injury  in  more  ways  than  one, 
in  whom  there  is  rarely  much  resisting  force,  and  there  is  consequently 
not  much  chance  of  success  by  treatment. 

The  head  must,  of  course,  he  shaved  and  raised  on  a pillow,  and  ice 
should  he  applied  to  it,  for  there  is  no  remedy  more  valuable  than  the 
application  of  ice  in  traumatic  inflammation  of  the  head.  The  ice  when 
applied  in  a bag  must  he  broken  up  into  small  fragments,  while  the  bag 
containing  it  should  be  large,  in  order  to  cover  the  whole  vault  of  the 
skull.  The  ice-cap  or  india-rubber  coil  is  also  good.  The  cold  douche 
is  a powerful  remedy  and  has  been  highly  spoken  of.  Free  purging 
should  then  be  resorted  to,  the  old  dose  of  calomel  mixed  with  butter 
introduced  into  the  mouth  being  probably  the  best  form  j or  an  enema 
of  turpentine  or  castor  oil  may  be  administered. 

With  respect  to  bleeding,  much  caution  is  required.  It  has  been  little 
used  of  late  years  in  head  affections;  though  in  a strong  man,  when  acute 
encephalitis  has  come  on  after  a slight  injury,  it  is  certainly  a sound 
practice.  It  should  he  performed  boldly  and  freely  at  the  early 
part  of  the  disease,  so  as  to  take  effect  upon  the  patient — during 
the  state  of  excitement,  before  brain  oppression  has  appeared,  and 
effusion  taken  place.  In  severe  general  injuries  it  is  useless.  Some 
employ  leeching  and  cupping  on  the  nape  of  the  neck,  and  speak  highly 
of  the  practice. 

Calomel,  given  in  small  and  repeated  doses  to  touch  the  gums,  com- 
bined or  not  with  opium,  has  its  advocates,  and  patients,  doubtless,  have 
recovered  under  its  use.  The  grey  powder  in  three-  or  four-grain 
doses  with  five  grains  of  Dover’s  powder,  is  a useful  combination  when 
delirium  is  present ; and  at  times  larger  doses  of  opium  or  morphia 
may  be  given.  Great  care,  however,  must  be  observed  in  the  use  of 
these  drugs,  for  unless  they  are  carefully  given  and  their  effects  watched, 
they  are  injurious. 

French  surgeons  still  employ  blisters  to  the  scalp,  but  these  cannot 
he  compared  in  value  with  the  local  application  of  ice  in  the  early  stage 
of  the  disease.  In  the  chronic  stage  they  may  be  beneficial.  When  they 
are  employed  they  should  be  applied  to  the  nape  of  the  neck,  and  where 
mercury  is  relied  upon,  the  latter  may  be  used  in  the  form  of  an  ointment 
to  dress  the  blister.  Antimony  is  still  given  by  some  surgeons  of  emi- 
nence. I have  no  experience  of  its  use,  and  therefore  cannot  recommend  it. 
When  recovery  takes  place — a rare  result — the  patient  must  be  cautioned 
as  to  the  future,  for  any  excess  of  diet  or  of  mental  or  physical  exercise 
may  produce  a relapse.  The  greatest  quiet  ought  to  be  observed  for 
many  weeks,  and  the  patient  should  live  on  the  simplest  food.  Milk 
diet  and  animal  broths  are  sufficient  for  some  time,  solid  animal  food 
being  taken  with  great  caution.  Stimulants  should  only  be  adminis- 
tered if  the  patient’s  powers  are  feeble. 

When  indications  of  compression  of  the  brain  follow  these  inflamma- 
tory symptoms,  surgical  treatment  may  be  called  for,  but  only  when 
strong  evidence  of  local  compression  exists. 
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When  the  symptoms  are  the  result  of  acute  encephalitis,  and,  con- 
sequently, of  a general  injury  or  shaking  of  the  brain,  there  is  little 
doubt  that  its  compression  is  due  to  the  effusion  of  inflammatory 
fluid  into,  upon  or  beneath  the  brain,  and  under  such  circumstances 
the  question  of  surgical  interference  should  not  be  entertained. 

It  is  to  be  thought  of  only  in  cases  of  local  chronic  suppuration,  when 
as  has  been  already  shown,  the  symptoms  are  the  result  of  a local 
contusion  of  the  bone,  of  injury,  or  disease,  and  the  seat  of  suppuration 
is  usually  between  the  bone  and  the  dura  mater.  At  times,  however, 
a local  abscess  is  formed  in  the  cavity  of  the  arachnoid ; and  under  the 
circumstances  when  strong  evidence  of  this  condition  exists,  the  parietal 
layer  may  be  punctured,  good  results  having  followed  this  practice. 

In  more  advanced  cases,  suppuration  may  even  involve  the  brain  Puneturing 
itself;  and  it  is  a serious  question  whether  a surgeon  is  ever  justified  thebraiu  for 
in  puncturing  this  organ  with  a view  of  laying  open  the  suppurating  sappnratioii. 
cavity.  Should,  however,  good  evidence  exist  of  suppuration  in  the 
cerebral  hemisphere  beneath  the  seat  of  injury,  I have  no  doubt  as  to 
the  surgeon  being  justified  in  making  an  exploratory  puncture,  for  Mr. 

Holden  has  recorded  in  ‘St.  Bartholomew’s  Hosp.  Rep.’  for  1873,  a 
case  in  which  success  followed  this  practice,  and  in  the  ‘ American 
Journ.  of  Med.  Science’  for  July,  1873,  five  other  successful  in- 
stances may  be  referred  to,  but  the  evidence  must  indeed  be  strong 
to  justify  such  a measure.  Dupuytren  had  a successful  case  of  the 
kind,  and  pathological  anatomy  furuishes  examples  in  which  such  a 
practice  might  have  been  of  use.  On  the  other  hand,  many  bold 
attempts  are  on  record  in  which  surgeons  have  punctured  the  brain  to 
relieve  symptoms  of  suspected  suppuration  in  its  substance.  Weeds’s 
case  is  without  doubt  the  best,  as  it  was  successful  (‘Nashville  Journ. 

Med.,’  April,  1872),  but  Detmold’s  and  Maisonneuve’s  are  encouraging. 

Still,  in  such  cases  much  may  be  done — more,  indeed,  than  is  usually 
attempted — for  the  relief  of  symptoms,  and  I am  disposed  to  think, 
that  surgeons  are  too  apt  to  leave  these  cases  alone  too  long,  and  allow 
them  to  get  beyond  relief. 

A man  receives  a blow  upon  the  head,  followed  by  passing  symptoms  Symptoms  of 
of  so-called  concussion;  he  has  a slow  convalescence,  attended,  and  local  ostitis 
perhaps  followed,  by  headache.  He  may  display  some  irritability  of  coutusion  of 
brain,  inability  to  do  much  work,  or  to  undergo  any  physical  fatigue ; cranium.  ° 
some  febrile  disturbance  may  perhaps  manifest  itself,  but  as  often  as 
I not  none  appear.  The  pulse  probably  will  be  feeble  and  irritable,  at 
I other  times  slow  and  labouring.  On  examining  the  seat  of  injury, 
tenderness  on  pressure  may  be  experienced,  and  occasionally  increase 
t of  heat  will  be  felt.  Pressure  upon  the  injured  part  may  even  excite 
a convulsion  where  such  had  previously  occurred. 

Under  these  circumstances,  which  are  fairly  indicative  of  local  inflam- 
) mation  of  the  bone,  spreading  inwards — though  how  far  is  uncertain — 

a free  incision  to  the  bone  is  of  great  value.  I have  known  this  operation  Treatment  I 
' relieve  immediately  all  the  symptoms,  general  and  local,  and  have  free  incision.^ 
never  known  it  followed  by  harm.  It  should  always  be  performed 
I when  evidence  of  local  inflammation  exists,  with  undefined  and  persis- 
1 tent  brain  symptoms. 

> When,  however,  evidence  exists  that  the  inflammation  has  spread  Symptoms  of 
from  the  bone  to  the  parts  beneath,  as  indicated  by  marked  symptoms  “bscess 
j of  feverishness,  severe  headache,  and  probably  rigors ; with  sleeplessness,  • 
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delirium,  convulsions,  and  paralysis,  particularly  when  hemiplegic,  other 
surgical  treatment  may  be  thought  ofj  for  if  these  symptoms  are 
associated  with  such  a history  as  has  just  been  sketched,  there  is  every 
probability  that  suppuration  exists  within  the  skull,  and  that  surgical 
art  may  reach  it.  General  treatment,  moreover,  in  these  cases  is  both 
unsatisfactory  and  unsuccessful;  and,  if  the  case  be  left  alone,  bad  results 
always  follow.  Surgical  interference,  it  is  true,  as  a rule  is  not  very 
satisfactory,  though  some  striking  examples  of  success  exist.  In  the 
hands  of  Pott,  trephining  the  skull  for  matter  beneath  the  bone  out- 
side the  dura  mater  yielded  a good  result  iu  five  out  of  eight  cases. 
No  modern  surgeon,  however,  can  show  a like  success;  “indeed,”  says 
Mr.  Hewett,  “ the  successful  issue  of  a case  of  trephining  for  matter 
between  the  bone  and  dura  mater  is,  I believe,  all  but  unknown  to  sur- 
geons of  our  own  time.”  Nevertheless,  the  operation  is  clearly  justi- 
fiable under  such  severe  circumstances  as  have  been  described ; although 
I cannot  help  feeling  that  Mr.  Hewett’s  opinion  is  true,  and  that 
surgeons  are  too  readily  disposed  in  these  cases  of  local  encephalitis  to 
wait  too  long,  to  trust  too  far  to  nature’s  own  processes,  and  by  so 
doing,  to  allow  the  local  suppurative  action  to  spread  inwards  beyond 
the  dura  mater  to  the  brain  itself,  when  the  prospect  of  a successful 
result  are  certainly  poor.  They  wait  for  what  are  called  well-marked 
brain  symptoms — coma  and  hemiplegia — before  they  interfere;  which 
well-marked  symptoms  too  often  mean  fatal  brain  complications. 
Trephining  the  seat  of  injury,  therefore,  under  such  circum- 
stances is  clearly  justifiable  if  not  hopeful,  and  the  operation  should 
be  performed  as  soon  as  it  is  manifest  from  the  history  of  the 
case  that  the  local  action  is  spreading.  When  pus  is  found  between 
the  bone  and  the  dura  mater  great  hopes  may  be  entertained  of  a suc- 
cessful issue,  although  when  the  same  suppurative  action  has  involved 
the  cavity  of  the  arachnoid  and  the  brain,  the  prospect  is  not  good. 

Should  no  pus  be  found,  however,  between  the  bone  and  dura  mater, 
is  the  surgeon  justified  in  opening  the  membranes  ? Without  doubt 
he  ought  under  certain  circumstances,  when,  by  the  symptoms,  there 
is  strong  reason  to  believe  that  pus  exists  beneath  the  injured  bone ; 
when  the  dura  mater  on  exposure  bulges  firmly  into  the  opening  in  the 
bone  which  has  been  made  with  the  trephine,  and  if  it  be  tense,  as  well 
as  absolutely  pulseless ; for  cases  of  success  after  this  operation  have 
been  recorded  by  Guthrie,  Roux,  and  Dumville.  The  evidence  required 
to  sanction  any  incision  into  the  brain  in  search  of  suppuration,  as  has 
been  already  stated,  must,  however,  be  very  strong;  nor  have  I ever 
seen  an  instance  in  which  it  was  justifiable. 

Acute  encephalitis,  as  a result  of  blood-poisoning,  needs  only  to  be 
mentioned.  It  is  a hopeless  condition  from  the  first,  and  is  always 
associated  with  the  worst  and  most  general  form  of  pyaemia. 

TREATMENT  OF  CONCUSSION  AND  COMPRESSION  OF  THE  BRAIN, 
AND  OF  FRACTURES  OF  THE  SKULL. 

“ A mere  crack  in  one  of  the  bones  of  the  cranium,  abstractedly  eon-  > 
sidered,  is  not  more  likely  to  produce  any  serious  complaints  than  a 
simple  fissure  in  any  other  bone;  and  if  symptoms  of  consequence  do 
frequently  attend  the  accident,  they  proceed  either  from  the  bone  being 
beaten  inwards,  so  as  to  press  upon  tlie  brain,  or  from  the  mischief 
done  to  the  parts  within  the  skull  by  the  same  force  that  broke  the 
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bone  itself.  The  same  violence  which  breaks  the  cranium  may  occasion 
a concussion  of  the  brain,  an  extravasation  of  blood  in  or  upon  it,  or 
subsequent  inflammation  of  that  organ  and  its  usual  consequences.” 

(Sam.  Cooper.) 

The  truth  embodied  in  this  extract  renders  it  necessary  to  consider 
the  treatment  of  head  injuries  as  a whole;  since  it  is  impossible  to  say, 
in  any  case  of  severe  injury  to  the  skull,  whether  two  or  more  of  the 
conditions  mentioned  are  not  associated. 

When  brain  concussion  has  taken  place,  it  may  or  may  not  be  Treatment  in 
associated  with  fracture ; and  it  may  or  may  not  be  followed  by  sym-  early  stage 
ptoms  of  compression,  either  from  extravasation  of  blood  or  secondary  *>e 
inflammation.  When  a fracture  is  known  to  exist  either  with  or  without  ® ^ 
depression  of  bone,  the  difliculty  is  not  lessened ; the  brain  symptoms 
may  be  simply  those  of  a passing  concussion,  or  they  may  be  those  of 
a much  more  serious  injury,  such  as  brain  contusion,  laceration,  or 
blood  extravasation.  The  severest  complications  are  often  ushered  in 
by  the  mildest  symptoms;  and  therefore  the  surgeon  should  always 
treat  every  case  of  injury  of  the  cranium  and  its  contents  as  serious, 
as  also  to  be  as  guarded  in  his  prognosis  as  he  must  be  uncertain  in 
his  diagnosis.  “We  know  not  what  injury  may  have  heen  sustained 
or  what  symptoms  may  supervene ; we  therefore  wait  for  the  subsi- 
dence of  the  first  impressions,  or  the  development  of  fresh  mischief, 
and  shape  our  course  accordingly.”  (Cock.) 

In  any  case,  therefore,  of  concussion,  however  slight,  the  patient  Treatment  of 
ought  to  be  kept  quiet  for  a few  days,  observe  moderation  in  diet,  and  mild  case  of 
particularly  in  the  use  of  stimulants.  If  he  moves  about  it  is  at  a risk  concussion. 
— a risk  of  secondary  inflammation  of  the  concussed  or  shaken  brain, 
which  may  prove  fatal. 

In  severe  concussion,  that  is,  after  an  injury  to  the  head  which  is  of  severe 
followed  by  a more  or  less  complete  suspension  of  the  functions  of  the  concussion, 
brain,  whether  with  or  without  a fracture,  equal  care  is  needful.  Should 
the  collapse  indicative  of  the  first  stage  be  severe,  it  may  be  necessary  Collapse, 
to  hasten  reaction  by  means  of  warmth  to  the  body  generally,  more 
I particularly  to  the  feet,  and,  by  the  application  of  some  stimulant  to 
j the^  nostrils.  It  is  seldom  right  to  do  more  than  this;  because  if  re-  Caution  in 
I action  does  not  reappear  naturally,  or  is  not  hastened  by  the  means  hastening 
I mentioned,  it  is  tolerably  certain  that  the  brain  mischief  is  of  a severe 
1 if  not  fatal  character.  Under  these  circumstances,  any  more  powerful  Avoid 
I means,  such  as  the  administration  of  alcoholic  stimulants  or  powerful  alcoholic 
I enemata,  are  likely  to  excite  reaction  to  excess,  and  thus  encourage  simulants. 

I secondary  haemorrhage  or  inflammation  within  the  skull. 

I When  reaction  has  set  in  after  the  collapse — the  second  stage  of  Reaction 
I authors — every  source  of  excitement,  mental  or  physical,  should  be  re-  and  its 
' moved.  The  patient  should  be  kept  in  bed  with  his  head  raised  and  treatment, 
shaved,  and  the  bowels  emptied  with  a mild  saline  purgative,  or  a mer- 
curial purge.  If  the  head  be  hot,  the  pulse  rapid,  and  other  symptoms 
of  general  febrility  and  brain  excitement  show  themselves,  cold  lotions 
or  an  ice-bag  may  be  applied,  and  particularly  the  latter.  When  the 
symptoms  of  excessive  reaction  are  persistent,  the  commencement  of 
traumatic  encephalitis  should  be  suspected ; and  under  these  circum- 
stances active  treatment  is  doubtless  required,  inasmuch  as  when  acute 
symptoms  of  inflammation  of  the  brain  or  its  membranes  appear,  para- 
lysis and  a fatal  coma  are  not  far  off. 
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Venesection.  Venesection  boldly  performed  at  this  stage  of  the  disease,  so  as 
to  affect  the  pulse,  is  a good  remedy.  It  may  even  be  repeated 
should  the  symptoms  return  and  the  pulse  and  temperature  rise. 

In  feeble  patients,  however,  bleeding  is  inadmissible,  and  under  all 
circumstances  it  ought  only  to  be  resorted  to  after  careful  consideration. 
Cold  to  Lead.  Ice  to  the  head  or  a stream  of  cold  water  passed  over  it  are  means 
that  ought  never  to  be  neglected.  Powerful  purgation,  also,  is  valu- 
able. The  diet  should  be  liquid  and  of  a simple  kind.  Milk,  when  it 
can  be  taken,  is  the  best,  but  when  it  cannot,  weak  beef  tea  or  broth 
should  be  given,  and  then  only  in  moderation. 

Treatment  of  Concussion  of  the  brain,  complicated  with  either  simple  or  compound 
fracture  and  undepressed  fracture  or  fracture  of  the  base,  is  to  be  treated  upon  like 
concussion,  principles,  with  equal  persistency  and  care,  for  simple  fractures  of  the 
vault,  compound  fractures  of  the  vault,  and  simple  fractures  of  the 
base  or  of  the  vatilt  and  base  combined,  unassociated  with  displace- 
ment, require  no  special  treatment  beyond  that  indicated  by  the  brain 
symptoms. 

It  should  be  here  stated  that  the  treatment  of  all  these  conditions  is 
to  be  continued  for  at  least  a month  or  six  weeks  after  the  injury, 
because  many  are  the  cases  on  record  in  which  secondary  inflammatory 
symptoms  appeared  at  least  a month  after  the  accident,  or  after  the 
subsidence  of  the  primary  symptoms. 

Treatment  of  Treatment  of  compression. — When  the  brain  symptoms  following 
compression.  injury  to  the  head  partake  more  of  the  nature  of  compression,  that 
is,  when  they  are  persistent  in  their  character,  and,  instead  of  going 
on  towards  recovery,  or  the  restoration  of  the  natural  functions  of  the 
brain,  tend  rather  towards  their  more  complete  abeyance ; other  ques- 
tions of  treatment  come  before  the  surgeon,  and  the  most  important  has 
reference  to  the  fact  whether  surgical  art  can  do  anything  towards 
relieving  the  condition. 

Surgical  The  student  who  has  carefully  read  the  remarks  that  have  already 

interference  been  made  can  now  understand,  when  the  injury  to  the  brain  or  skull 
useless  m been  the  result  of  some  general  injury,  such  as  a fall  upon  the  head 

injuries  of  the  from  a height,  or  a blow  from  a heavy  body,  that  the  brain  mischief 
cranium  and  which  follows  is  certain  to  be  of  a general  character,  and  when  symptoms 
its  contents,  local  mischief  complicate  the  case,  little  good  is  to  be  gained  by 
treating  these  local  symptoms  when  others  of  a more  general 
or  fatal  character  exist.  In  examples  of  brain  or  skull  injury,  there- 
fore, as  a result  of  diffused  or  general  shaking  of  the  head  and 
its  contents,  local  interference  of  any  special  character  is  generally 
useless. 

Surgical  In  local  injuries,  however,  the  question  may  be  seriously  discussed, 

interference  In  cases  of  depressed  f racture,  ought  the  bone  to  be  elevated  ? and 

iocal^ta^uries  should  the  fact  of  the  fracture  being  compound  influence  the  decision  ? 
oTthrskull  I have  no  hesitation  in  answering  both  questions,  and  asserting 
that  in  neither  instance  ought  surgical  interference  to  be  thought  of 
unless  the  symptoms  of  compression  are  marked  or  persistent ; for 
experience  has  taught  us  that  depressed  bone  per  se  may  exist  to  a 
great  degree  without  giving  rise  to  any  serious  brain  complications, 
and  that  when  even  brain  symptoms  follow  as  an  immediate  result  of  ■ 
tion  of  blood  the  injury,  they  may  all  pass  away. 

between  bone  Should,  however,  the  symptoms  indicate  the  presence  of  effused 
nwter!^'^^  Wood  beneath  the  fracture,  suflScient  to  cause  compression  of  the  brain, 


and  its 
contents. 
Depressed 
fracture. 


Extravasa- 
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BS  sliown  by  the  lapse  of  an  “interval  of  time”  between  the  accident 
and  the  symptoms ; and  should  local  paralysis  point  out  its  seat ; sur- 
gical interference  is  called  for,  and  in  both  simple  and  compound 
fractures  the  trephine  may  be  required  in  order  to  elevate  the  bone.  The 
operation  is  necessary  on  account  of  the  brain  symptoms  present  in 
the  case,  and  has  no  reference  to  the  character  of  the  local  injury, — to 
the  presence  or  absence  of  a scalp  wound. 

In  compound  fracture  of  the  skull,  however,  associated  with  depres-  in 
sion  and  comminution  of  the  bone,  both  with  or  without  brain  sym-  comminuted 
ptoms,  the  surgeon  ought  to  remove  loose  pieces  of  bone,  and  may 
elevate  the  depressed  portions  when  this  can  be  done  with  the  elevator  fracture 
without  difficulty,  as  splintered  bone  is  always  a dangerous  body  when  remove 
in  contact  with  the  dura  mater.  ^d  derate 

When  the  brain  is  injured  the  same  course  should  be  followed,  the 
greatest  care  being  observed  not  to  add  to  the  irritation  by  any  rough 
manipulation.  Should  difficulty  be  felt,  however,  in  removing  bone  it 
had  better  be  left  in  sit'd  rather  than  by  interference  incur  any  extra 
risk  of  injuring  the  brain  or  its  membranes. 

Should  there  he,  on  the  removal  of  bone,  severe  haemorrhage  from  a 
meningeal  artery,  the  piece  should  be  left ; and  should  this  practice  fail 
to  arrest  the  bleeding,  a small  piece  of  sponge  inserted  beneath  the  bone 
may  succeed,  or  the  application  of  a pair  of  spring  forceps  may  be 
called  for.  It  is  not  often,  however,  that  such  a complication  is  met 
with. 

In  all  cases  of  punctured  fracture  of  the  skull  trephining  should  be 
resorted  to. 

It  thus  appears  that  in  simple  or  compound  uncomminuted  depressed  General 
fracture  from  a local  injury  no  operative  interference  is  called  for,  summary 
unless  associated  with  marked  symptoms  of  compression  of  the  brain,  interference 
or  extravasation  of  blood  between  the  bone  and  the  dura  mater.  In 
compound  comminuted  fracture,  also  iu  punctured  fracture,  with  or 
without  symptoms  of  braiu  compression,  it  is  wise  to  elevate  the  bone 
and  remove  all  fragments.  In  other  cases,  as  in  fracture  of  the  base, 
no  surgical  interference  can  be  justified. 

Did  space  permit,  many  instances  might  be  quoted  to  illustrate  these 
poin:s.  Cases  of  fracture  of  the  skull  with  depressed  bone,  in  which 
recovery  has  taken  place,  are  numerous ; indeed,  it  is  most  remarkable 
how  much  depression  of  the  bone  may  exist  without  giving  rise  to 
brail  symptoms,  and  I am  almost  tempted  to  believe  that  depressed 
bone  by  itself  never  gives  rise  to  marked  symptoms  of  compression, 
aud  when  these  are  present  haemorrhage  exists  with  it. 

Many  cases  might  also  be  quoted  illustrating  the  value  of  sur-  Cases  in 
gical  interference  in  compound  fractures  with  depression  ; I give  the  ®lucidation. 
following : Compound  fracture  of  skull  with  depression  from  local 
injury.  A feeling  of  permanent  weight  on  the  head  was  the  only  sym- 
ptom, which  was  at  once  relieved  by  removal  of  the  bone,  aud  recovery 
followed. 

Compound  fracture  of  skull  with  depressed  bone  from  local  injury. 

Constant  vomiting,  and  pain  in  the  head  which  was  relieved  at  once  by 
removal  of  the  bone;  the  patient  recovering  on  the  fourth  day. 

Compound  fracture  of  skull  with  depressed  bone  from  local  injury. 

Persistence  of  symptoms  of  oppressed  braiu.  Elevation  of  depressed 
bone ; and  rapid  recovery.  ^ 
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Showing  the  operation  of  Trephining. 

A.  Trephine  prepared  for  use,  with  centre  pin  down. 

B.  Witli  centre  pin  withdrawn,  the  outer  table  having  been  divided. 


Fig.  71b. 


Hey’s  saw. 


“ Much  has  been  written  and  said  on  the  treatment  of  injuries  to 
the  head ; and  the  result  of  modern  experience  and  judgment  has  so  far 
altered  the  practice  of  our  predecessors,  as  to  render  us  cautious  of 
inflicting  an  additional  injury  on  our  patient  for  the  sake  of  gratifying 
an  impertinent  and  useless  curiosity  as  to  the  exact  nature  and  extent 
of  the  original  lesion.”  Thus  wrote  my  colleague,  Mr.  Cock,  nearly 
thirty  years  ago,  and  what  he  then  said  is  true  now,  although, 
perhaps,  surgeons  at  the  present  day  are  less  disposed  to  trephiie  in 
head  injuries  than  they  were  even  at  that  time. 

Statistics.  At  Guy’s  Hospital  trephining  and  elevation  of  bone  for  head  injuries 
have  been  performed  in  fifty-one  cases  during  seven  years,  and  of  ’.hese 
only  twelve  recovered.  At  St.  Bartholomew’s  Hospital  it  was  reccrded 
by  Callender  in  1867,  that  the  operation  had  not  been  performed  fcr  six 
years.  At  University  College,  Erichsen  gives  six  cases  of  recoverj  out 
of  seventeen. 

Circum-  operation  is  likely  to  be  of  use  in  two  classes  of  cases ; 

wWch^  First. — To  relieve  compression  of  the  brain  from  depressed  bone  or 

trephining  from  extravasation  of  blood. 

may  be  of  Secondly. — To  prevent,  check,  or  relieve  irritation  of  the  brain  or  its 

membranes  when  caused  by(l)  depressed  and  comminuted  boue,by  (2)  in- 
flamed and  swollen  bone  (whether  the  result  of  accident  or  disease),  or  by 
(3)  an  accumulation  of  pus  between  the  bone  and  dura  mater  compress- 
ing the  brain ; and,  it  may  be  stated,  at  once  that  the  operation  of 
Trephining  trephining  gains  more  support  from  the  second  than  from  the  first 
for  depressed  group  of  cases. 

bone  or  With  respect  to  the  first  it  will  have  been  gathered  from  preced- 

extravasation  chapters  that  depression  of  the  bones  of  the  skull  is  rarely  sufficient 
wanted.  of  itself  to  give  rise  to  persistent  symptoms  of  compression;  that 
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when  it  is,  the  injury  has  probably  been  of  such  a severe  nature  as  to 
I produce  grave  intracranial  complications,  from  which  any  operation 
I would  be  incapable  of  affording  relief ; and  that  haemorrhage  between  the 
I hone  and  the  dura  mater  is  rarely  so  uncomplicated  with  brain  mischief  as 
to  render  it  probable  that  the  operation  of  trephining  will  be  successful. 

' When,  however,  it  can  be  fairly  determined  that  brain  symptoms  of  Only 
I a defined  and  aggravated  character  are  the  result  of  either  of  these  two 

causes,  separately  or  combined,  the  operation  of  trephining  may  be  symptoms 
performed.  In  diffused  injuries  to  the  skull  the  probabilities  are  all  are  very 
against  the  operation  ; while  in  local  injuries  they  are  in  its  favour.  marked. 

In  both  simple  and  compound  fractures  of  the  skull,  with  or  without 
I depression  of  bone,  the  symptoms  of  compression  of  the  brain,  as  a 
i primary  result  of  the  accident,  must  be  very  marked  indeed  to  justify 
I tbe  operation  of  trephining ; although  in  compound  fractures  it  is  Elevation  of 
expedient  to  elevate  depressed  bone,  when  any  symptoms  of  brain  irri- 
i tatiou  manifest  themselves,  such  as  local  pain  and  weight,  spasms  or  compound 
I convulsions;  and  that  under  all  circumstances  it  is  best  to  remove  fractures. 

I fragments  when  the  bone  is  comminuted.  In  a compound  comminuted 
fracture  of  the  skull  the  dura  mater  is  probably  exposed,  and  is  likewise 
irritated  by  the  broken  bone.  A careful  elevation  of  the  depressed  Remove 
portion  of  the  bone  and  the  removal  of  the  comminuted  fragments 
can  in  no’way  add  to  the  mischief,  but  must  tend  towards  its  diminution. 

In  local  injuries  whether  simple  or  compound,  when  incipient  sym-  Trephine 
ptoms  of  brain  irritation  or  inflammation  appear  two  or  three  days  after  when 
) the  injury,  the  use  of  the  trephine  is  indicated,  inasmuch  as  there  is  a of 

I probability  that  the  symptoms  originate  in  the  presence  of  a frag-  encephalitis 
ment  of  bone  irritating  the  brain  or  its  membranes,  which  if  left  must  e.vist. 
go  on  to  set  up  encephalitis. 

In  all  cases  of  punctured  fracture  the  trephine  should  be  employed. 

In  diffused  injuries  to  the  cranium  and  its  contents  trephining 
is  useless. 

When  an  abscess  can  be  made  out  as  existing  between  the  bone  and  the  Pus  between 
dura  mater  after  a head  injury,  the  operation  of  trephining  is  demanded,  <lura  mater 
though  the  diagnosis  of  such  cases  is  difficult.  The  chief  indications  ““  °“®‘ 
are.  found  in  the  prolonged  period  which  frequently  elapses  between 
the  injury  and  the  supervention  of  the  symptoms,  tiieir  gradual  and,  it 
may  be  said,  irregular  approach,  the  general  and  cerebral  irritation 
that  is  present  as  a rule,  the  exacerbation  of  all  these  symptoms,  and, 
above  all,  the  constant  headache. 

The  direct  symptoms  of  compression  produced  by  the  formation  of 
pus  are,  moreover,  in  no  ways  so  definite  as  those  afforded  by  blood  ex- 
travasation ; they  are  of  a less  decided  nature,  and  are  never  associated 
with  the  deep-toned  stertor  and  rapid  progress  of  the  symptoms, 

“ which,  with  overwhelming  influence,  quickly  annihilate  both  motion 
and  consciousness  when  blood  has  been  poured'  out  in  any  considerable 
quantity  after  injury  to  the  cranium.”  (Cock.)  They  are,  however,  fairly 
marked  by  the  clinical  history  of  the  case,and  can  be  generally  recognised. 

The  operation  of  trephining. 

The  instruments  required  for  the  operation  are  the  trephine,  or  cir-  instruments 
cnlar  hand-saw,  of  which  there  are  two  sizes ; a small  saio,  with  a required, 
straight  and  circular  edge,  generally  known  as  Key’s  saw ; a sharp 
scalpel,  with  a handle  rounded  at  the  end,  to  press  back  the  periosteum 
and  soft  parts  from  the  bone;  a flat  probe,  thin  enough  to  introduce 
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into  the  groove  made  by  the  trephine,  to  guide  the  surgeon  in  his 
attempt  to  perforate  the  bone,  and  to  prevent  him  going  too  far ; a pair 
of  cutting  forceps,  to  remove  sliarp  points  and  edges  of  bone;  an 
elevator,  to  raise  depressed  bone ; and  dissecting,  dressing,  and  torsion 
forceps.  (Vide  Pigs.  71a  and  b.) 

The  patient’s  head  having  been  placed  upon  a pillow,  shaved 
so  far  as  requisite,  and  held  firmly,  the  first  thing  the  surgeon  has  to 
do  is  to  expose  the  bone  he  wishes  to  perforate  or  elevate.  This  must 
be  done  freely,  either  by  enlarging  the  wound  that  previously  existed 
or  by  a crucial  incision.  The  soft  parts  should  be  divided  by  one 
cut  down  to  the  bone,  and  these,  including  the  periosteum,  should  be 
gently  pressed  back  with  the  handle  of  the  knife.  Bleeding  at  this 
stage  should  be  arrested  by  ligatures,  torsion,  or  the  application  of 
a cold  sponge  and  pressure. 

Supposing  the  case  to  be  one  of  fracture  with  depression,  and  that 
fragments  of  bone  exist,  they  should  be  removed,  great  care  being 
taken  in  their  removal  not  to  twist  the  broken  bone,  and  thus  run  the 
risk  of  tearing  the  dura  mater;  and  when  an  opening  is  thus  formed,  the 
depressed  bone  may  be  raised  by  means  of  the  elevator  carefully  intro- 
duced beneath  its  free  border.  To  facilitate  this  proceeding,  perhaps 
the  removal  of  a piece  of  projecting  bone  by  forceps  or  Key’s  saw  will 
be  found  benefi.cial,  and  if  so  the  trephine  is  not  required ; for  the 
surgeon’s  object,  under  these  circumstances — to  raise  the  depressed 
bone  and  remove  the  comminuted  portions — may  be  completed  with- 
out the  trephine. 

Should  the  bone  be  so  depressed,  however,  as  not  to  present  an  edge 
for  the  surgeon’s  forceps,  as  is  seen  in  the  “ gutter”  fracture  illustrated 
in  Fig.  63,  the  trephine  must  be  employed.  The  instrument  should  be 
previously  prepared,  the  central  pin  being  made  to  project  sufficiently  far 
to  perforate  the  external  table,  and  so  fixed  as  to  allow  the  saw  to  bite 
the  bone.  (Fig.  7lA.)  In  a depressed  fracture  this  pin  should  never 
he  placed  upon  the  fractured,  but  upon  the  border  of  the  sound  bone. 
The  instrument  is  then  to  be  applied,  and  the  external  table  cautiously 
divided  with  a few  semi-rotatory  movements  of  the  surgeon’s  wrist. 
A groove  having  been  made  deep  enough  to  allow  the  saw  to  work 
steadily,  the  instrument  is  to  be  removed  and  the  central  pin  with- 
drawn and  fixed  (Fig.  71b),  as  it  would  be  a fatal  error  to  go  on  work- 
ing with  the  pin  projecting  through  the  inner  plate  of  bone  into  the 
dura  mater.  The  surgeon  ought  now  to  proceed  with  the  utmost  cau- 
tion; and  feel  his  way  every  few  turns  with  the  fiat  probe,  for  as  soon  as 
he  has  divided  or  even  reached  the  inner  plate  the  elevator  may  be 
employed  and  the  loose  ring  of  bone  removed.  When  the  inner  plate 
is  fractured  to  a greater  extent  than  the  outer,  it  may  not  be  necessary 
to  divide  it,  the  removal  of  the  external  table  with  the  diploe  being 
sufficient  to  allow  of  the  introduction  of  the  elevator,  aud  the  elevation 
of  the  depressed  inner  table  or  the  removal  of  fragments.  Should  this, 
not  be  the  case,  however,  the  inner  table  must  be  pei’forated,  for  tbe 
whole  thickness  of  the  bone  must  be  removed.  The  operator  cannot 
be  too  careful  at  this  stage  of  the  operation  ; and  should  always  proceed 
with  the  conviction  that  the  bone  is  thinner  at  one  spot  than  at  another, 
and  further,  that  “ there  is  only  the  thinness  of  paper  between  eternity 
and  his  instrument.”  (Sir  A.  Cooper’s  MS.  Lectures.)  The  depressed 
bone  may  then  be  raised  by  the  elevator. 
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1 If  tlie  operation  has  been  performed  for  extravasation  of  blood  be- 

i neatb  the  bone,  and  a clot  be  discovered,  it  should  be  removed ; the 

ii  utmost  gentleness  being  used.  Should  pus  exist,  it  will  escape  naturally. 

i Should  troublesome  haemorrhage  from  a meningeal  artery  ensue  After- 

,i  it  may  be  arrested  by  tucking  a small  portion  of  sponge  or  a small  heemorrhage. 
■ piece  of  wool  beneath  the  vessel  and  compressing  it  against  the  bone, 

1 or  it  may  be  held  by  a short  pair  of  spring  forceps  against  the  bone. 

■I  Free  bleeding  of  this  kind,  however,  is  not  frequent. 

;i  If,  however,  no  blood  or  pus  be  found  external  to  the  dura  mater.  On 
and  strong  evidence  exist  that  it  is  placed  beneath  this  mem-  puncturing 
n brane,  the  dura  mater  may  be  punctured.  This  step,  however,  is  not 
( to  be  undertaken  without  grave  consideration.  Yet,  it  may  be  asked, 
f;  if  the  operation  fail  in  its  object,  is  the  operator  ever  justified  in 
i making  a second  opening  into  the  skull,  in  search  of  blood  or  of  pus  ? 
h Certainly  it  must  be  answered  not  at  a hazard,  although  when  there  is  on  making  a 
E evidence  to  point  to  a second  position  in  which  it  is  reasonably  probable  second 
I that  the  offending  fluid  may  he  found,  a second  perforation  may  be 
I performed ; cases  are  on  record  in  which  three  or  more  pieces  have 
( been  removed  with  a good  result. 

I The  wound,  after  the  operation,  must  he  treated  on  general  prin-  After- 
i ciples ; the  edges  of  the  soft  parts  being  gently  brought  together,  but  treatment, 
not  stitched  ; water  dressing  is  the  best  application,  and  the  head  should 
be  kept  cool  by  the  ice-bag.  If  the  parts  heal,  and  the  case  does  well,  a 
metallic  shield  will  probably  he  required  as  a protection,  although  it  is 
interesting  to  see  how  firm  the  membrane  that  fills  in  the  cavity 
: becomes  after  a time. 

Should  a hernia  of  the  brain  follow  at  a later  stage,  the  same  local  ITemia 
treatment  should  he  employed.  Excision  of  the  projecting  fungous  cerebri, 
mass  is  a practice  that  is  not  advisable.  The  whole  will  probably 
wither  by  natural  processes  if  a cure  takes  place,  and  the  less  the  sur- 
f geou  interferes  the  better. 

General  Conclusions  on  Injuries  of  the  Head  and  their  Treatment. 

1.  Injuries  of  the  head  are  of  importance  only  as  far  ns  they  in- 
volve the  cranial  contents,  a case  of  simple  uncomplicated  fracture 
of  the  skull  being  of  less  danger  than  one  of  general  concussion  of  the 
brain. 

2.  A slight  concussion  of  the  brain,  which  manifests  itself  by  a 
slight^  or  passing  suspension  of  the  cerebral  functions,  associated  or 
not  with  a fracture  of  the  vault  or  of  the  base  of  the  skull,  generally 
does  well. 

3.  A severe  concussion  or  shaking  of  the  brain  associated  or  not  with 
a fracture  of  the  vault  or  of  the  base  of  the  skull,  is  liable  to  he 
associated  with  contusion  or  laceration  of  the  brain  substance,  either 
upon  its  surface  or  within  its  ventricles,  and  with  more  or  less  extra- 
vasation of  blood ; when  the  vessels  are  diseased,  a copious  haemorrhage 
often  follows  a slight  injury. 

4.  In  cases  of  severe  concussion,  the  brain  is  at  least  as  mttch  injured 
by  contre-coup  as  it  is  at  the  seat  of  injury,  its  base  suffering  the  most 
Fracture  by  contre-ooup  does  not  take  place. 

5.  A fall  upon  the  vertex  from  a height,  or  a blow  upon  the  head 
from  a blunt  instrument,  may  or  may  not  be  followed  by  fracture  of 
the  skull,  such  an  accident  producing,  as  a rule,  a general  concussion  of 
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the  brain,  with  such  complications  as  contusion  or  laceration  of  the  brain 
and  effusion  of  blood  either  upon  its  surface  or  within  the  ventricles. 

6.  Falls  upon  a pointed  object,  or  blows  with  a sharp  instrument, 
are,  as  a rule,  followed  by  local  fracture ; and  if  the  brain  be  injured, 
it  is  at  the  seat  of  injury.  As  a consequence,  the  symptoms  may 
be  accounted  for  by  local  causes  only,  and  the  surgical  treatment 
should  be  directed  by  local  considerations. 

7.  When  symptoms  of  compression  of  the  brain  immediately  follow 
an  injury  to  the  skull  which  has  been  produced  by  a fall  from  a height, 
or  by  a blow  from  a heavy  and  blunt  instrument,  the  cerebral  injury  will 
be  general,  the  brain  will  be  contused  and  lacerated,  particularly  at  the 
base,  by  contr e-coup,  and  if  extravasated  blood  be  found  external  to  the 
dura  mater,  blood  will  also  be  found  upon  the  surface  of  the  brain,  or 
within  its  membranes.  The  operation  of  trephining  under  these  cir- 
cumstances can  he  of  no  avail. 

8.  If  symptoms  of  compression  of  the  brain  foUow  a local  injury 
produced  by  a fall  upon  a sharp  object,  or  a quick  blow  from  a 
pointed  one,  such  symptoms,  as  a rule,  are  produced  by  local  causes, 
such  as  depressed  bone,  or  extravasation  of  blood  from  a ruptured  vessel, 
and  such  local  injuries  should  be  treated  by  the  elevation  of  the 
depressed  bone  or  by  trephining. 

9.  When  compression  of  the  brain  follows  a local  injury  over  the 
course  of  the  meningeal  artery,  and  the  symptoms  come  on  after  reaction 
has  been  established,  and  the  lapse  of  an  interval  of  time  from  the 
receipt  of  the  injury,  although  no  depressed  bone  be  present,  the 
operation  of  trephining  may  be  performed. 

10.  Encephalic  inflammation  may  follow  any  concussion  or  injury 
to  the  brain,  however  slight,  whether  complicated  or  not  with  fracture; 
the  danger  of  such  a result  being  in  proportion  to  the  encephalic  injury. 
In  cases  of  contusion  or  laceration  of  the  brain  with  extravasation  of 
blood,  it  is  almost  sure  to  occur,  and,  as  a rule,  will  cause  a fatal 
termination.  This  inflammation  may  appear  within  a few  hours 
of  the  accident,  or  it  may  be  postponed  for  a few  days ; it  may  be  very 
rapid  in  its  course,  or  very  insidious  in  its  nature.  If  the  brain  alone 
be  affected,  either  a diffused  or  local  abscess  may  result ; while  if  the 
membranes  are  involved,  effusions,  convulsions,  general  or  partial 
paralysis,  coma,  and  death,  will  rapidly  take  place. 

11.  Fractures  of  the  base  of  the  skull  may  take  place  alone,  and 
be  marked  by  only  special  symptoms.  They  may  be  associated  with, 
and  are  generally  found  in,  all  cases  of  severe  fracture  of  the  vault, 
when  produced  by  a heavy  fall  or  blow,  the  fissures  radiating  down- 
wards in  a direction  parallel  to  the  forces  employed. 

12.  Fractures  of  the  base  may  be  complicated  with  encephalic 
injuries  similar  to  those  which  complicate  fractures  of  the  vault,  con- 
sequently they  may  be  manifested  by  general  as  well  as  special  sym- 
ptoms ; and  in  severe  cases  the  former  completely  mask  the  latter. 

13.  All  injuries  to  the  head  should  be  treated  with  extreme  care 
and  always  regarded  as  serious.  Rest  in  the  horizontal  posture,  free- 
dom from  excitement,  bland,  nutritious,  unstimulating  food,  being 
essentials  under  all  circumstances ; the  great  principles  of  practice  con- 
sisting in  warding  oflT  excess  of  reaction  and  inflammation  of  the  cranial 
contents. 
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Besides  the  blood  tumours  of  the  scalp  to  which  attention  has  been 
already  directed,  the  head  is  very  frequently  the  seat  of  the  common 
skin  or  sebaceous  tumour  which  is  called  a “ wen,”  these  morbid 
growths  indeed,  are  more  frequently  found  on  the  head  than  on  any 
other  part  of  the  body.  They  are  more  common  also  in  women  than  in  Wens  or 
men,  seventy  out  of  one  hundred  and  seven  consecutive  cases  of  seba- 
ceous  cysts  which  I have  analysed  having  occurred  in  women  and  eighty-  th™acalp? 
four  on  the  head.  In  many  instances  these  wens  are  doubtless  due  to  an 
obstruction  of  the  duct  of  a sebaceous  follicle,  as  the  orifice  of  the  duct  is 
often  visible,  and  through  it  the  contents  of  the  cyst  can  be  squeezed; 
while  ill  others  no  such  obstruction  can  be  made  out,  it  being  probable 
that  some  of  these  tumours  are  new  formations — true  adenoid  tumours 
of  the  skin,  when  the  tumour  lies  beneath  the  skin,  but  has  no 
connection  with  it.  In  congenital  sebaceous  tumours,  this  position  is 
very  common,  although  perhaps  the  cyst  is  more  frequently  situated 
beneath  the  fascia,  or  even  beneath  the  muscles,  of  the  part.  When 
about  the  orbit — their  most  common  seat — these  cysts  are  always  deeply 
placed,  and  often  have  close  connection  with  the  periosteum.  They, 
moreover,  almost  always  contain  hair.  By  their  pressure  upon  the  bone 
they  at  times  cause  its  absorption  and  perforation.  The  contents  of 
these  cysts  vary ; in  some  the  secretion  is  milky,  in  others  more  solid 
and  cheesy ; and  in  a third  the  contents  are  cretaceous.  When  de- 
generating, they  may  be  filled  with  a blood-stained  blackish  fluid,  and 
at  times  are  most  offensive,  having  a peculiar  sour  smell. 

In  neglected  examples  of  this  disease  the  contents  of  the  tumour  may  Ulcerating 
soften  down,  and,  causing  suppuration,  escape  externally  by  ulceration,  follicular 
From  the  inner  surface  of  these  evacuated  cysts  a new  growth  may 
spring  up  of  a peculiar  nature ; aud  this,  forming  an  irregular,  fun- 
gating,  bleeding  surface,  at  times  puts  on  an  appearance  which  has 
been  mistaken  for  cancer.  On  examining  the  edges  of  the  wound,  how-  Simulates 
ever,  such  a mistake  can  hardly  be  persisted  in,  for  it  will  be  at  once  cancer, 
observed  that  the  edges  of  the  wound  are  healthy  and  not  iuflltrated 
with  new  matter,  as  would  bo  the  case  in  cancer — this  irregular  fun- 
gating growth  consisting  of  exuberant  granulations  from  the  cyst  itself. 

Abernethy  described  these  growths  years  ago,  but  in  more  modern  times 
the  best  account  is  given  by  Mr.  Cock,  in  ‘ Guy’s  Hosp.  Reports,’  1852. 

In  other  caseS,  again,  a horny  growth  springs  up  from  the  interior  of 
the  cyst.  I have  removed  one  of  twenty-one  j'ears’  growth  (Fig.  17, 
p.  106)  from  the  head  of  a man  mt.  70,  upon  which  were  wens  of  dif- 
ferent sizes. 

Treatment. — The  only  correct  treatment  of  these  cysts,  whether  Treatment, 
whole  or  broken,  is  their  removal  by  excision ; and  in  doing  this  it  is 
needless  to  be  too  careful  to  dissect  the  cyst  out  entire ; the  most  expe- 
ditious method  is  to  slit  open  the  tumour  with  a bistoury,  aud  turn  it 
out  with  the  forceps  or  handle  of  a knife.  This  plan  is  rapid  and 
effective,  and  far  superior  to  the  older  and  unnecessary  one  of  a steady 
dissection.  In  some  cases  of  long  standing,  however,  dissection  is  re- 
quired. In  children,  the  cysts  may  frequently  be  squeezed  out  of  their 
bed  by  the  thumb  and  finger. 

It  is  common  to  hear  of  the  danger  of  erysipelas  after  these  excisions,  Erysipelas, 
but  such  a fear  is  groundless.  The  excision  of  the  congenital  tumour 
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is  sometimes  difficult  on  account  of  its  close  attachments,  and  unless 
all  the  cyst  is  removed  a return  of  the  growth  may  be  looked  for. 
Some  surgeons  consequently  advise  the  careful  dissection  of  the  cyst ; 
I have  generally  found,  however,  a free  incision  into  it,  and  the  removal 
of  its  walls  by  the  scalpel  or  scissors  to  be  sufficient. 

The  scalp  may  likewise  be  the  seat  of  other  tumours,  simple  or 
malignant,  of  epithelial  cancer  of  the  skin,  or  of  any  other  affection  of 
the  integument.  These  require  no  special  attention  here. 

Nsevi  are  very  common  in  all  their  forms — cutaneous,  subcutaneous, 
or  mixed ; but  this  subject  will  be  considered  in  another  chapter.  Let 
me  caution  the  student,  however,  not  to  adopt  hastily  any  surgical 
proceedings  with  a nsevus  situated  over  a fontanelle,  for  although  such 
may  be  dealt  with  with  impunity  I have  known  a fatal  inflamma- 
tion attack  the  membranes  of  the  brain  after  the  application  of  a ligature 
to  an  undoubtedly  cutaneous  nsevus  placed  over  this  region.  If  pos- 
sible he  should  wait  till  the  bones  have  closed  before  he  interferes. 

Perforating  tumours  of  the  skull 

occasionally  come  under  the  surgeon’s  notice,  and  demand  attention. 
The  majority  of  them  have  their  origin  from  the  membranes  covering 
the  brain,  and  mainly  from  the  dura  mater.  They  are  generally  can- 
cerous, and  are  often  secondary  deposits ; though  occasionally  they  seem 
to  be  of  the  “fibroplastic”  nature.  They  were  first  described  by  Louis 
in  1744,  under  the  term  “ fungus  of  the  dura  mater  ” (‘  Mem.  de  I’Acad. 
Roy.  de  Chir.,’  tome  v).  Since  his  day  all  perforating  tumours  of  the 
skull  have  been  included  under  this  heading.  It  must  be  remembered 
also  that  a tumour  growing  within  the  skull,  and  pressing  outwards,  will 
oause  absorption  of  the  cranial  hones,  and  this  fact  is  rendered  familiar 
to  pathologists  by  the  enlargement  of  the  Pacchionian  bodies. 

The  symptoms  indicating  the  presence  of  this  affection  are  very  un- 
certain, although  headache,  more  or  less  constant  and  severe,  may  exist 
with  epileptiform  convulsions  and  other  brain  symptoms ; yet,  as  often  as 
not,  the  first  marked  condition  to  which  the  patient’s  attention  is 
directed  is  a swelling  in  one  of  the  bones,  the  disease  having  progressed 
thus  far  without  having  given  rise  to  any  symptoms  whatever.  When 
the  diseased  mass  has  perforated  the  bone  the  swelling  receiving  its  im- 
pulse from  the  brain,  will  be  pulsatile,  and  this  symptom  is  of 
importance,  as  a distinctive  one  between  tumours  of  the  bone  itself  and 
the  perforating  tumours  of  the  membranes.  In  cancerous  disease  the 
bone  itself  will  be  infiltrated  with  cancerous  elements  and  destroyed, 
while  in  benign  tumours  the  hone  will  be  absorbed  simply  by  pressure, 
as  is  seen  in  aneurism.  In  the  former  case  the  opening  in  the  bone 
will  be  ill  defined  and  irregular,  and  in  the  latter  it  will  be  smooth  as  well 
as  regular. 

With  respect  to  treatment,  it  is  almost  needless  to  say  that  nothing 
can  be  done  by  way  of  removal  of  the  growth.  The  symptoms  to 
which  it  gives  rise  can  only  be  relieved  by  sedatives,  and  life  prolonged 
by  general  treatment. 

The  bones  of  the  skull  are  liable  to  tumours,  cancerous  or  benign,  to 
exostoses,  particularly  of  the  ivory  kind,  and  to  myeloid  growths; 
though  in  this  place  it  is  only  necessary  to  mention  the  fact. 

Meningocele  and  Encephalocele. 

These  terms  are  applied  to  conditions  of  the  head  found  in  children  at 
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Fig.  73. 


the  time  of  birth,  and  infants  thus  affected  are  generally  hydrocephalic. 
The  words  indicate  a protrusion  through  the  skull  either  of  the  mem- 
branes of  the  brain  or  of  the  brain  itself;  the  protrusion  ap- 
pearing as  an  elastic  tumour  in  the  line  of  one  of  the  sutures. 
Such  cases  are  always  associated  with  some  deficiency  of  the  hones  of 
the  skull,  it  may  be  of  some  portion  of  the  frontal  bone,  near  the  root 
of  the  nose  (Fig.  72)  or  near  its  external  angular  process,  and  by  far  the 
most  frequently  of  the  occipital  hone.  In  rare  examples  the  deficiency 
may  he  at  the  base  of  the  skull.  Dr.  Lichtenberg  has  recorded  a case 
in  the  ‘ Transactions  of  the  Pathological  Society,’  vol.  xviii,  in  which 
the  tumour  was  hanging  out  of  the  child’s  mouth,  and  communicating 
with  the  skull  through  an  opening  in 
front  of  the  sella  turcica. 

In  a meningocele  the  membranes, 
may  protrude  as  a whole;  but  some- 
times the  dura  mater  alone  projects 
(aide  Prep.  1663®®,  Guy’s  Museum). 

In  the  true  encephalocele,  the  brain  it- 
self is  pressed  out  of  the  skull  into  the 
external  tumour.  This  was  well  seen 
in  a patient  of  Dr.  Lever’s,  from  whom 
the  accompanying  drawing  (Fig.  73)  was 
taken;  the  skull  contained  the  an- 
terior and  part  of  the  middle  lobes  of 
the  brain  and  the  sac  the  remaining 
portions.  The  ventricles  were  likewise 
divided  between  the  two.  The  pos- 
terior lobes  were  adherent  to  the  mem- 
branes that  formed  the  sac.  In  a hydren- 
cephalocele,  in  addition  to  the  brain 
substance,  there  will  be  a portion  of 
one  or  both  of  the  ventricles  filled  with 
fluid. 


Meningocele  at  root  of  nose. 
Poland’s  case.) 


(Mr. 


Fig.  73. 


“An  encepTialocele”  writes  Mr.  P.  Hewett  (‘St.  George’s  Hosp.  Eep.,’ 
vol.  vi),  “ is  of  a round  or  oval  shape  ; in  size  it  seldom  exceeds  that 
of  a small  orange;  its  attachment  is  broad;  the  integuments  covering 
it  present  little  or  no  alteration.  In  the  earlier  periods  it  has  the 
characteristics  of  a watery  bag;  hut  later  on,  as  the  fluid  gradually 
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disappears,  the  brain  matter  fills  the  sac,  and  then  the  tumour  becomes 
soft  and  doughy.” 

A hydrencephalocele  “in  shape  is  more  or  less  pyriform,  with  a 
marked  contraction  at  its  attachment,  and  sometimes  a long  and 
narrow  stem  j in  size  it  is  apt  to  become  much  larger  than  an  ence- 
phalocele.  The  integuments  over  it  are  thinner,  fluctuation  exists 
about  the  hernia,  and  large  veins  may  be  traced  under  the  skin.” 

When  these  tumours  are  small  and  have  a very  minute  communica- 
tion with  the  cranial  contents,  they  have  been  and  may  be  again  mis- 
taken for  some  simple  cyst  or  tumour.  The  surgeon  should  therefore 
always  suspect  that  a cystic  tumour,  situated  in  the  median  line,  over 
a fontanelle  or  suture  and  particularly  when  over  the  nose,  may  have 
some  communication  with  the  membranes,  and  he  should  consequently 
postpone  all  operative  interference  till  the  diagnosis  is  clear.  As  the 
bones  ossify,  the  opening  between  the  tumour  and  the  cranial  contents 
may  close.  The  cyst,  if  small,  may  then  be  excised  j if  large  it  may 
be  injected  with  iodine  or  Morton’s  iodo-glycerine  solution.  The  utmost 
caution,  however,  must  be  employed  in  the  treatment  of  these  cases, 
and  where  uncertainty  exists  as  to  their  true  nature  or  attachments, 
the  prudent  surgeon  had  better  leave  the  case  to  nature  than  risk  life 
by  any  hazardous  enterprise. 

Ostitis  and  periostitis  of  the  bones  of  the  cranium  are  common  affec- 
tions and  may  occur  either  as  a consequence  of  a local  injury,  of  syphilis, 
or  of  other  causes.  They  are  also  often  associated  with  brain  complica- 
tions. Under  the  heading  of  traumatic  encephalitis  this  subject  was 
discussed,  together  with  its  treatment,  and  ostitis  coming  on  from  any 
cause  other  than  injury  presents  very  similar  symptoms.  I have  seen 
in  an  infant  periostitis  the  result  of  hereditary  syphilis,  and  ostitis 
ending  in  necrosis.  I have  seen  also  half  the  frontal  bone  of  a babe 
exfoliate  after  a punctured  wound  from  a nail,  without  any  brain  sym- 
ptoms. In  the  adult  the  complications  attending  inflammation  of  the 
bones,  syphilitic  or  otherwise,  are  very  variable. 

The  symptoms  are  generally  local  so  long  as  the  inflammation  is 
confined  to  the  periosteum  covering  in  the  bone,  the  chief  being  pain 
and  tenderness,  with  local  swelling ; though  when  the  infiammation 
has  spread  to  the  inner  periosteum  or  dura  mater,  other  symptoms 
appear ; such  as  constant  headache,  and  great  irritability  of  brain ; 
any  worry  or  work  increases  pain,  causes  fever,  restlessness,  and  want 
of  sleep.  As  the  disease  progresses  delirium,  convulsions,  paralysis, 
coma,  and  death,  may  be  the  result. 

The  infiammation  in  the  bone  may  go  on  to  suppuration,  or  necrosis  ; 
the  dead  bone  may  exfoliate  in  masses  (Fig.  74)  or  in  small  portions. 
Should  no  external  outlet  for  the  pus  exist,  it  will  press  inwards 
and  aggravate  the  brain  symptoms;  and,  if  no  external  vent  to  the  sup- 
puration be  made,  either  by  natural  processes  or  by  the  surgeon, 
the  retained  pus  within  the  skull  may  give  rise  to  syraptoms  of  com- 
pression of  the  brain,  when  it  is  probable  that  the  brain  itself  and  its 
serous  membrane  are  also  involved,  and  the  case  becomes  a most  serious 
one.  It  is,  consequently,  a point  of  great  importance  for  the  surgeon 
to  anticipate  such  a complication,  and,  if  possible,  to  prevent  it,  and 
this  leads  me  to  speak  of  the  treatment  of  the  affection. 

When  a patient  has  had  a blow  upon  the  head,  or  been  the  subject  of 
syphilis,  and  as  an  after  symptom  a local  swelling  appears,  or  pain  of  a 
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constant  and  wearying  character,  the  suspicion  should  he  excited  of 
these  symptoms  being  due  to  a local  ostitis.  When  the  swelling  is  tender 
to  the  touch  and  pain  is  aggravated  by  local  pressure,  this  suspicion 
should  be  strengthened;  and  when  these  conditions  are  attended  by 

Fig.  74. 


Necrosis  of  frontal  bone  (from  Emily  S— , set.  19).  June,  1870. 


pyrexia  more  or  less  severe,  sleeplessness,  a quick  irritable  pulse,  and 

a contracted  pupil,  a local  inflammation  of  the  hone  may  safely  he 

diagnosed,  the  inflammation  probably  involving  the  dura  mater  within 

and  the  periosteum  without.  Under  these  circumstances  a free  incision  Free  incision. 

down  to  the  hone  should  be  made,  since  experience  has  proved  that 

by  the  adoption  of  this  practice,  pain  and  other  symptoms  are,  as  a 

rule,  relieved,  and  serious  brain  complications  are  often  prevented. 

When  external  suppuration  with  the  exposure  of  dead  or  dying  bone  yvTien 
is  present,  it  is  less  common  to  meet  with  cerebral  symptoms,  since  the  external 
pus  finds  its  way  externally  through  the  wound,  and  there  is  conse- 
quently  less  irritation  and  pressure  on  the  dura  mater,  as  well  as  less  ® 
brain  irritation.  Should,  however,  brain  complications  appear,  it  is  im- 
portant for  the  surgeon  to  interfere,  to  prevent  their  spreading,  as 
when  confirmed  brain  symptoms  have  manifested  themselves,  the  case 
is  almost  hopeless.  The  surgeon,  under  these  circumstances,  should 
attempt  to  remove  the  necrosed  bone,  or  perforate  it  by  the  trephine  Removal  of 
— both  these  operations  having  one  common  object,  viz.  to  give  free  vent  dead  bone, 
to  the  pus  beneath  the  bone. 

Trephining,  under  such  circumstances,  is  not  only  a justifiable,  but.  Trephining, 
probably,  a valuable  operation,  and  if  performed  with  care,  can  do 
little  harm.  When  operation  is  postponed  till  confirmed  brain  sym- 
ptoms have  appeared  there  is  too  much  reason  to  believe  that  irremedi- 
able changes  have  taken  place,  such  as  suppuration  within  the  hemi- 
sphere or  arachnitis,  which  no  operation  is  likely  to  relieve.  Trephining 
has,  however,  been  of  use  even  in  such  cases  when  complicated  with 
epileptiform  convulsions ; but  the  surgeon  should  anticipate  this  stage 
of  the  disease  when  he  can,  and  interfere  before  such  symptoms 
appear ; headache  of  a local  and  persistent  character,  associated  with 
evident  signs  of  local  ostitis  or  necrosis,  is  always  an  indication  of  the 
propriety  of  trephining. 

I need  hardly  add  that  constitutional  treatment  such  as  has  been 
mentioned  under  the  heading  of  encephalitis  and  will  be  alluded  to 
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when  the  subject  of  syphilis  is  considered,  ought  to  be  carefully  fol- 
lowed out. 

M.  Aran,  ‘Archives  Gdnfirales  de  Mddecine,’  ViU.—Cock,  ‘ Guy’s  Hosp.  Reports,’  1842. 
—Hewett,  ‘ System  of  Surgery,’  by  Holmes,  Sec.  Ed.,  1870.— Groa  Clark,  ‘ Lectures  at 
Royal  College  of  Surgeons,’  1869.— Po»,  ‘ Injuries  of  the  Head,’  1768.— e«f/me,  ‘ Com- 
mentaries in  Surgery,’  1853.— ‘ Erichsen’s  Surgery,’  5th  Ed.,  1869.— Hutchinson’s  Prize 
Essay  (Astley  Cooper),  1865. — Brodie,  ‘Med.-Chir.  Trans.,’vol.  xiv. — WHka  and Maxon’s 
‘ Lectures  on  Pathology.’ — Callender,  ‘ St.  Bartholomew’s  Hosp.  Reports,’  vols.  i and  iii. 
—Hilton,  “ Clinical  Lectures,”  ‘Lancet,’  1853.— iV«7«fow,  Attlee’s  edition,  1855.— Ga»ia, 
‘Traitds  des  Plaies  de  T6te,’  1835. — Adams,  ‘Cooper’s  Surg.  Dietionary,’  1861. — J. 
Nendorfer,  M.D.,  Prague,  ‘Handbuch  der  Kriegschirurgie,’  1867. — Pirogoff,  N.  Leipzig, 
1864. — Stromeyer’s  edition  of  IV.  Mac  Cormac's  ‘ Notes  of  an  Ambulance  Surgeon,’  1871. 

ON  TRISMUS  AND  TETANUS. 

When  a patient  is  the  subject  of  an  uncontrollable  spasmodic  con- 
traction of  the  muscles  of  the  lower  jaw,  he  is  said  to  have  ‘'trismus” 
or  lockjaw;  and  when  the  same  condition  attacks  other  or  all  the 
voluntary  muscles  of  the  body,  he  is  said  to  have  “ tetanus”  Tetanus 
includes  trismus,  and  generally  begins  with  it;  though  trismus  may 
be  a local  affection.  It  is  found  in  children  as  a result  of  dentition, 
and  in  adults,  as  a consequence  of  diseases  involving  the  teeth,  gums, 
or  jaws.  It  is  a spasmodic  affection,  produced  by  reflected  irritation 
set  up  by  a local  disease,  is  rarely  associated  with  any  constitutional 
disturbance,  and  is,  for  the  most  part,  cured  on  the  removal  of  its 
cause. 

Tetanus  is  likewise  generally  associated  with  some  local  source  of 
irritation,  some  wound  or  injury;  and  is  then  called  "traumatic.” 
When  no  external  or  visible  cause  can  be  made  out,  it  is  denominated 
"idiopathic,”  When  rapid  in  its  course,  it  is  called  "acute;”  when 
slow,  "chronic.”  The  acute  form  is  usually  the -result  of  an  accident, 
and  generally  fatal.  The  chronic  is  for  the  most  part  idiopathic,  and 
more  curable. 

Tetanus  nascentium. — Tetanus  is  met  with  in  new-born  infants,  and 
is  then  known  as  trismus  nascentium,  or  tetanies  infantum.  It  usually 
comes  on  the  second  week  after  birth,  and  may  be  so  acute  in  its 
course  as  to  destroy  life  in  from  ten  to  thirty  hours ; or  life  may  be 
prolonged  to  eight  or  nine  days.  It  is  a common  affection  in  the 
West  Indies,  and  has  been  known  to  occur  frequently  in  ill- ventilated 
lying-in  hospitals.  Bad  ventilation  consequently  has  been  put  down 
as  one  of  its  causes,  the  others  being  cold,  exposure,  internal  irritation, 
and  the  division  of  the  umbilical  cord. 

Predisposing  causes  of  tetanus. — Dismissing  the  last  form  of  the 
disease  from  our  consideration,  it  seems  that  tetanus  may  be  found  at 
any  period  of  life,  though  more  than  half  of  the  cases  occur  between  ten 
and  thirty  years  of  age.  The  youngest  case  on  record  was  in  a child  of 
twenty-two  months,  and  the  oldest  in  an  adult  of  seventy-five  years. 

It  is  more  common  in  males  than  in  females,  and  the  proportion 
is  as  seven  to  one.  It  is  found  in  the  healthy  as  frequently  as 
in  the  cachectic,  nor  do  the  intemperate  seem  more  prone  to  its 
attack  than  the  temperate.  It  is,  too,  as  frequent  in  the  winter  as 
in  the  summer  months  ; though  in  warm  climates  the  natives 
are  more  susceptible  to  its  attacks  than  Europeans.  Exposure  to 
damp,  cold,  or  sudden  changes  of  temperature,  have  doubtless  a power- 
ful influence  in  exciting  this  disease,  both  in  the  idiopathic  and  trau- 
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matic  forms.  Larrey  stated  that  after  a great  battle,  a hundred 
soldiers  were  found  affected  hy  it  in  one  morning. 

Exciting  causes. — Tetanus  is  rare  in  the  course  of  ordinary  surgical  Exciting 
disease,  although  it  may  follow  any  form  of  injury  from  the  slightest  causes, 
contusion  to  the  severest  compound  fracture.  It  may  occur  after 
the  extraction  of  a tooth,  or  the  gravest  operation  in  surgery,  and  it  is 
known  in  obstetric  practice  as  puerperal  tetanus.  It  is  most  common 
after  the  more  severe  varieties  of  accidents,  such  as  burns,  compound 
fractures,  and  injuries  to  the  fingers  and  toes,  though  there  is  no  evi- 
dence to  prove  that  it  is  more  frequent  after  slight  injuries  to  the 
fingers  and  toes  than  to  other  parts.  Lacerated  seem  to  be  more  fre- 
quently followed  by  tetanus  than  incised  wounds,  particularly  in  chil- 
dren. The  state  of  the  wound  appear  to  have  any  influence  on  the 
disease.  Seven  years’  experience  at  Guy’s  Hospital  gives  the  following 
facts  (Poland). 


Tetanus  occuri’ed  in  1 case  out  of  1394 


>> 

99 

9 cases  „ 

594 

9> 

99 

1 case  „ 

856 

9t 

99 

3 cases  „ 

456 

99 

99 

9 ),  „ 

398 

cases  of  major  and  minor  opera- 
tions. 

„ of  wounds  of  all  varieties. 
„ ofinjuries  and  contusions. 
„ of  bums  and  scalds. 

„ of  compound  fractures. 


23 


3698  „ or  1 in  every  160  cases. 


There  is  no  definite  period  at  which  tetanic  symptoms  are  prone  to  Date  of 
appear.  When  they  set  in  soon  after  the  injury,  they  are  for  the  most  “PPearance- 
part  acute  and  very  fatal;  after  the  lapse  of  three  weeks,  the  chances 
of  their  appearance  are  very  small.  Acute  cases,  however,  occasionally 
occur  during  the  second  week ; upon  this  point  Poland  gives  us  the 
following  facts : 


Of  277  cases,  130  began  before  the  10th  day,  and  of  these  101  died. 

.»  » 126  „ between  the  10th  and  22nd  day,  and  of 

these  65  died. 

« » 21  „ after  the  22nd  day,  and  of  these  8 died. 

In  tetanus  following  exposure  to  cold  the  symptoms  generally  appear 
rapidly  after  the  exciting  cause,  and  with  the  same  exciting  cause, 
similar  results  occur  in  the  traumatic  form. 

Symptoms.  There  are  no  general  or  local  premonitory  symptoms  Symptoms, 
by  which  the  onset  of  this  affection  can  be  recognised,  and  the  earliest 
indications  of  its  approach  are  generally  a difiiculty  in  opening  the 
mouth,  with  stiflness  in  the  muscles  of  the  lower  jaw ; yet  these 
slight  as  to  pass  unheeded,  or  be  misinterpreted. 

When,  however,  some  rigidity  of  the  muscles  of  the  neck,  throat,  or 
abdomen  can  be  made  out,  and  the  first  indications  of  the  “ tetanic 
grin,  or  risus  sardonicus,  recognised — this  symptom  being  caused  by 
the  drawing  down  of  the  corners  of  the  mouth,  by  the  muscles  of  the 
face  the  diagnosis  becomes  certain.  Difficulty  in  swallowing  wiU  then 
soon  appear  (any  attempt  to  drink  fluids  exciting  spasm  of  the  muscles 
of  deglutition  and  often  of  respiration),  with  pain,  due  to  spasm  of 
the  diaphragm,  shooting  through  the  body  from  the  scrobicnlus 
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As  the  disease  progresses  the  muscular  system  of  the  body  generally 
will  be  more  or  less  affected,  and,  in  different  cases,  different  groups  of 
muscles  will  be  involved.  Those  of  the  back  are  the  most  frequently 
attacked,  and  their  contraction  may  be  so  powerful  as  to  cause  an 
arching  backwards  of  the  frame,  producing  what  is  known  as 
opisthotonos.  In  rare  cases,  the  body  is  bent  laterally  or  forwards,  the 
terms  pleurosthotonos  and  emprosthotonos  being  respectively  applied 
to  such  conditions. 

The  muscles  of  respiration  are,  as  a rule,  affected  early  in  acute  cases, 
and  the  chief  danger  to  life  consists  in  the  severity  of  the  spasms 
which  attack  them.  When  severe,  the  first  spasm  may  be  fatal,  and 
may  occur  at  an  early  or  at  a remote  period  of  the  affection.  In 
a case  nnder  my  care,  of  severe  traumatic  tet.anus,  all  the  symptoms 
were  disappearing,  and  recovery  was  confidently  expected;  when, 
on  the  tenth  day  of  the  disease,  the  first  spasm  of  the  laryngeal 
muscles  took  place,  which  destroyed  life. 

When  the  jaw  is  unlocked  by  a spasm  of  the  depressor  muscles,  the 
tongue  is  sometimes  suddenly  shot  out  from  between  the  teeth,  and 
often  wounded. 

As  the  disease  advances  the  jaws  become  completely  fixed,  and  de- 
glutition is  then  impossible.  The  spasms  of  the  muscles  of  the  frame 
become  more  intense  aud  frequent,  and  the  powers  of  the  patient 
rapidly  decline.  The  pulse,  which  was  rapid,  becomes  more  feeble, 
while  the  expression  of  the  countenance  betokens  agony  of  the 
body  and  despair  of  the  mind.  The  slightest  manipulation  or 
movement  of  the  patient  sets  up  a fresh  spasm,  and  any  emotion 
may  do  the  same.  The  skin  becomes  bathed  with  a cold  sweat,  and, 
if  death  is  not  caused  by  suffocation,  exhaustion  soon  puts  an  end 
to  suffering. 

There  is  rarely  any  fever  during  the  whole  course  of  the  disease, 
the  bowels  are  always  costive,  the  stools  offensive,  and  the  urine,  as  a 
rule,  natural. 

The  intellectual  faculties  of  the  patient  almost  always  remain  unim- 
paired throughout,  while  the  senses  are  morbidly  acute.  Anything 
like  delirium  is  rarely  seen. 

Should  the  case  tend  towards  recovery,  the  spasms  will  become 
milder  in  character,  and  recur  at  longer  intervals  till  they  disappear. 
It  should  he  remembered^  hoioever,  that,  as  long  as  the  slightest  evi- 
dence of  disease  exists,  a sudden  spasm  of  the  glottis  may  at  any  time 
destroy  life. 

Diagnosis. — This  should  not  be  a difficult  task,  and  in  every  in- 
stance of  lock-jaw,  the  possibility  of  its  being  the  commencement  of 
tetanus  ought  to  be  entertained.  Local  irritations,  however,  such  as 
have  been  previously  alluded  to,  only  produce  a locking  of  the  jaw 
more  or  less  complete,  and  are  never  accompanied  by  uncontrollable 
spasm,  as  is  the  case  in  tetanus. 

To  diagnose  between  tetanus  and  poisoning  by  strychnine  may 
he  difficult,  the  symptoms  of  both  being  very  similar,  yet  in  te- 
tanus the  symptoms  are  progressive,  while  in  poisoning  they  appear 
suddenly  in  all  their  severity.  In  tetanus,  muscular  rigidity  is  always 
present,  and  aggravated  at  intervals ; in  poisoning  there  are  com- 
plete intervals  of  relaxation  of  muscle.  In  tetanus,  too,  there  is  i 
constant  rigidity  of  the  muscles  of  the  jaw ; in  poisoning,  the  jaw  is  i 


TETANUS. 


245 


never  locked  except  during  the  spasm.  These  points  of  difference  are 
sufficient  to  assist  the  surgeon  in  the  investigation  of  a doubtful  case. 

Again,  hydraphobia  and  tetanus  have  been  mistaken  the  one  for  the  From 
other,  but  any  one  who  has  seen  the  former  disease  could  hardly  fall  into  hydrophobia, 
such  an  error.  The  peculiar  restlessness  of  mind  and  body,  the  com- 
plete intervals  of  rest  and  absence  of  spasm,  the  peculiar  aversion  that 
is  shown  to  fluid,  accompanied  by  thirst,  all  symptoms  characteristic 
of  hydrophobia,  are  enough  to  distinguish  between  the  two.  Never- 
theless, it  should  be  remembered  that  Dr.  J.  W.  Ogle,  late  of  St. 

George’s,  has  recorded  a case  of  tetanus  and  hydrophobia  combined. 

(‘  Brit,  and  For.  Med.  Rev.,’  1868.) 

Prognosis. — In  acute  traumatic  cases  there  are  small  hopes  of  re-  Prognosis, 
covery  while  in  chronic  the  chances  are  greater.  The  longer  the  patient 
lives  the  better  seem  the  prospects  of  a good  result ; and,  if  ten  days 
pass  after  the  first  appearance  of  the  symptoms,  and  the  disease  is  on 
the  decline,  the  prognosis  is  favorable. 

Taking  all  cases  together,  Poland  gives  one  recovery  to  seven  and  a 
half  deaths.  More  than  half  die  within  five  days.  The  most  rapid 
death  has  been  in  from  four  to  five  hours ; and  the  longest  duration 
of  life  on  record  in  a fatal  case,  is  thirty-nine  days. 

How  death  is  caused. — There  can  be  little  doubt  that  acute  tetanus  Mode  of 
commonly  destroys  life  by  apnoea ; spasm  of  the  muscles  of  respiration  death, 
and  more  particularly  those  of  the  larynx  being  the  immediate 
cause.  Poland  tells  us  that  this  was  the  case  in  thirty-two  out  6f 
forty-six  cases  at  Guy’s  Hospital  in  which  the  mode  of  death  was 
noticed. 

In  chronic  tetanus,  death  is  commonly  caused  by  exhaustion.  These 
facts  have  an  important  bearing  on  the  treatment  of  the  disease. 

Pathology. — The  late  Mr.  Wilkinson  King,  of  Guy’s,  is  stated  by  Pathologj’. 
Poland  to  have  been  in  the  habit  of  remarking  at  the  post-mortem  table, 
whenever  there  was  an  examination  of  a case  of  death  from  tetanus, 

“ Gentlemen,  we  will  now  proceed  to  give  you  a demonstration  of  a case 
of  healthy  anatomy,  for  there  will  ho  no  visible  morbid  appearances 
otherwise  than  congestion  of  the  organs  in  various  degrees,  owing  to 
accidental  circumstances.”  And  at  the  present  day  these  remarks 
hold  good.  It  is  true  that  Rokitansky,  Demme,  Lockhart  Clarke, 
and  Dickinson,  have  given  us  some  desci’iptious  of  structural  changes 
in  the  spinal  cord  which  they  have  observed ; and  their  observations 
moreover  seem  to  coincide.  These  changes  consist  of  disintegration 
and  softening  of  a portion  of  the  grey  substance  of  the  cord, 
which  appears  in  certain  parts  to  be  almost  diffluent.  The  semi-fiuid  sub- 
stance thus  formed,  however,  “ is  at  first  more  or  less  granular,  holding 
in  suspension  the  fragments  and  particles  of  the  disintegrated  tissue, 
but  in  many  places  it  is  perfectly  pellucid”  (L.  Clarke).  Yet  it  is  to  he  re- 
membered that  Billroth  and  other  pathologists  have  failed  to  find  these 
changes  in  the  instances  which  they  have  examined,  and  it  cannot  there- 
fore be  accepted  as  certain,  that  these  pathological  conditions  are  con- 
stant in  tetanus.  There  can  be  little  doubt,  however,  that  the  nerves  of  Nerves  of 
the  injured  part  are  at  times  found  inflamed  and  irritated,  and  from  part 

this  fact,  the  theory  has  been  advanced,  that  through  the  injured  nerves 
of  the  part  the  spinal  centres  become  involved,  and  manifest  these 
states  of  excitement  through  the  motor  nerves  by  producing  muscular 
spasm  j the  disease  being  one  essentially  of  the  excito-motory  system. 
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Clarke  believes  “ that  the  spasms  of  tetanus  depend  on  the  conjoined 
operation  of  two  separate  causes.  First,  that  they  depend  on  an  abnor- 
mally excitable  state  of  the  grey  nerve  tissue  of  the  cord  induced  by 
the  hypersemic  and  morbid  state  of  its  blood-vessels,  with  the  exuda- 
tions and  disintegrations  resulting  therefrom.  Secondly,  that  the 
spasms  depend  on  the  persistent  irritation  of  the  peripheral  nerves,  by 
which  the  exalted  excitability  of  the  cord  is  aroused.” 

Treatment. — Every  imaginable  form  of  treatment  has  been  em- 
ployed in  this  disease  with  success,  to  be  discarded  in  its  turn  for 
something  new.  No  settled  form  of  practice  can  consequently  be  laid 
down.  Still,  much  can  be  done  in  guiding  the  patient  through  this 
disease ; in  keeping  him  alive ; and  in  warding  off  death. 

To  keep  the  patient  alive  the  most  careful  attention  to  feeding  is 
required ; milk  and  concentrated  liquid  animal  food  being  the  best 
diet.  If  these  can  be  taken  in  sufficient  quantities,  no  other  mode  of 
administration  is  required;  but  if  not,  they  must  be  given,  as  enemata 
every  four  or  six  hours  as  the  case  demands.  Stimulants  must 
be  used  cautiously,  though  when  the  powers  are  failing  they  may  be 
freely  given. 

Upon  this  principle  of  practice,  quinine  has  been  strongly  recom- 
mended ; it  may  be  given  in  full  doses  to  an  adult,  such  as  five  grains 
every  three  or  four  hours,  and  then  increased ; or  in  one  large  dose 
such  as  twenty  grains,  to  be  followed  by  the  smaller  one. 

Among  specific  remedies  that  have  been  greatly  vaunted,  the  Calabar 
bean  stands  foremost,  and  may  be  given  in  full  doses,  such  as  half  a 
grain  of  the  extract  every  two  or  three  hours.  Camphor  also 
recommends  itself  to  our  notice  in  doses  of  from  five  to  ten 
grains.  The  woorara  poison  has  failed  in  its  purpose.  The  bromide 
of  ammonium  or  potassium  has,  however,  been  administered  with 
advantage. 

It  was  hoped  that  a valuable  drug  for  this  disease  had  been  found  in 
chloroform,  but  experience  has  not  justified  the  expectation.  The  hy- 
drate of  chloral  has  now  taken  its  place  and  been  of  some  service.  Demme 
has  advocated  with  much  success  the  use  of  the  Curara,  eight  cases  out 
of  twenty-two  having  recovered  under  such  treatment.  In  India  the 
Indian  hemp  has  been  highly  recommended.  Nicotine  aud  tobacco 
have  also  been  successful.  Aconite  is  another  drug  that  offers  some 
advantages, while  opium  has  an  unquestionable  influence  in  allaying  pain 
and  mitigating  the  severity  of  the  spasm.  Ice  also,  applied  in  bags 
along  the  spine,  has  apparently  been  of  great  value  in  the  hands  of 
American  surgeons.  The  administration  of  remedies  by  subcutaneous 
injection,  in  these  cases,  promises  to  be  a valuable  adjunct  to  practice 
enabling  us  rapidly  to  introduce  into  the  system  drugs  that  act  anta- 
gonistically to  tetanic  spasm. 

The  patient  should  always  be  kept  quiet, warm,  and  free  from  draught. 
He  should,  moreover,  be  so  watched  that  in  his  spasms  no  injury  can 
be  sustained  ; attention  should  be  paid  to  his  bladder  and  bowels,  for 
catheterism  is  sometimes  called  for  ; and  purgatives  or  enemata  to 
clear  out  the  intestines  are  beneficial,  although  violent  purgation  cannot 
be  advised. 

With  respect  to  local  treatment  much  may  sometimes  be  done.  In 
severe  local  injury  when  the  nerves  of  the  part  are  probably  involved, 
amputation  ought  certainly  to  be  performed ; for  a sufficient  number 
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of  cases  have  been  recorded  in  which  success  has  followed  the  practice. 

In  1845  Mr.  Key  amputated  a leg  on  account  of  tetanus,  which  had  Case, 
appeared  six  days  after  an  unreduced  dislocation  of  the  astragalus  j 
the  symptoms  disappeared  at  once  after  the  operation.  On  dissecting 
the  foot  the  posterior  tibial  nerve  was  found  to  have  been  put  violently 
on  the  stretch  by  the  projecting  astragalus. 

In  some  cases,  soothing  applications,  such  ns  opium,  may  be  applied 
to  the  wound,  and  in  all,  perfect  cleanliness  should  be  enforced. 

One  other  means  of  cure  remains  to  be  noticed,  which  has  reference 
to  the  mode  of  death  in  this  disease.  It  has  been  shomi  that  in  the 
larger  proportion  of  cases — in  all  the  acute — death  is  caused  by  suffo- 
cation from  spasm  of  the  laryngeal  muscles.  It  is  also  fairly  recognised 
that  this  disease  runs  its  course,  and  that  the  most  our  science  can  ac- 
complish is  to  maintain  life  and  ward  off  death.  To  this  end  the 
operation  of  tracheotomy  seems  to  be  of  value,  for  with  a tube  in  the  Tracheotomy, 
trachea,  death  by  laryngeal  spasm  cannot  take  place,  and  a better 
prospect  of  recovery  is  consequently  given. 

I have  employed  this  practice  in  one  acute  case,  in  which  the  Calabar 
beau  was  likewise  given,  and  the  patient  sank  from  exhaustion,  free 
from  spasm  ; and  there  seems  good  reason  to  believe,  that  if  I had  per- 
formed the  operation  in  the  case  I recorded  in  the  early  part  of  this 
chapter,  life  would  have  been  saved.  This  matter,  however,  requires 
grave  consideration,  and  the  practice  is  not  to  be  rashly  followed. 

Morgan,  ‘On  Tetanus,’  1833. — Curling,  ‘On  Tetanus.’ — Poland,  ‘Guy’s  Hospital 
Reports,’  1857. — Hr.  Ogle,  ‘Brit,  and  For.  Med.  Review,’  1868 — Dr.  Dickson,  ‘Med.- 
Cliir.  Trans.,’  vol.  vii. — Dr.  L.  Clarke,  Ibid.,  vol.  xlviii. — Dr.  Dickinson,  Ibid.,  vol.  li. — 

Demme,  ‘Schmidt’s  Jahrb.,’  vol.  112. — Thamliayn,  0.,  Ibid. — ‘Year-Book,’  Sydenbam 
Society,’  1862-64,  &c. — “ Puerperal  Tetanus,”  ‘Dublin  Quart.  Jouru.,’  1865  ; ‘Med. 

Times  and  Gaz.,’  1865. — Billroth,  ‘Pathol.  Chirurtt.,’  1868. 


DELIRIUM  TREMENS. 

It  often  falls  to  the  surgeon  to  treat  cases  of  pure  delirium 
tremens  uncomplicated  with  any  surgical  malady,  and  it  is  well, 
therefore,  to  refer  to  this  subject  by  itself.  There  are  other  cases, 
perhaps,  more  aptly  described  by  the  term  “ traumatic  delirium,”  Traumatic 
in  which  the  nervous  symptoms  are  developed  as  a consequence  of  an  d®'b:ium. 
iujury  received.  In  both  classes  the  symptoms  are  essentially 
the  same,  and  the  treatment  required  is  similar,  still  it  is  right  to 
bear  in  mind  tbe  difference  in  causation,  as  in  the  one  we  have  to 
deal  with  a nervous  disease  in  an  intemperate  person,  and  in  tbe 
other,  with  the  same  symptoms  as  an  incident  in  a surgical  case.  In 
simple  delirium  tremens,  to  use  the  familiar  term,  we  have  to  deal 
with  the  case  of  a person  who  has  indulged  for  an  uncertain  time 
in  injurious  doses  of  alcoholic  liquors.  It  may  be  that  a young  man, 
after  a prolonged  debauch,  has  an  attack  of  the  “ horrors,”  but  the 
symptoms  more  frequently  occur  in  those  who  have  for  a long  period 
accustomed  themselves  to  the  excessive  use  of  beer  or  spirits,  even 
without  amounting  to  drunkenness,  and  who  at  length  are  subjected  to 
some  shock  or  depressing  influence.  Inasmuch  as  the  habits  which  have 
been  mentioned  as  superinducing  this  disease  are  opposed  to  the  simplest 
laws  of  health,  it  follows  that  they  cannot  be  indulged  in  with  impunity 
for  long,  and,  consequently,  we  And  the  subjects  of  it,  as  a rule,  of 
feeble  powers  of  resistance,  and  often  with  diseased  viscera.  Such 
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persons  are  bad  subjects  for  any  ailment,  and  it  often  happens,  that 
when  a person  of  this  sort  breaks  bis  leg  or  meets  with  some  injury 
requiring  surgical  treatment,  he  becomes  the  subject  of  delirium  tre- 
mens. Other  causes  are  occasionally  at  work,  such  as  starvation, 
mental  anxiety,  and  the  over-use  of  tobacco  or  opium. 

The  disease  is  at  times  ushered  in  by  certain  premonitory  symptoms, 
as  patients  who  have  once  been  the  subject  of  an  attack  are  sometimes 
conscious  of  the  approach  of  another.  A brewer  who  had  been  treated 
for  this  affection  at  Guy’s  some  years  ago,  when  he  felt  warnings 
of  its  advance,  on  several  occasions  subsequently  applied  for  admission, 
and,  as  a result,  the  attack  was  warded  off. 

Depression  of  mind  and  body  are  the  chief  premonitory  symptoms, 
with  restlessness  and  agitation,  gloom  and  foreboding  of  evil.  Some 
slight  febrile  disturbance  may  also  exist,  but  the  one  invariable  and 
most  important  symptom  is  sleeplessness.  The  tongue  is  generally  pale 
and  flabby,  as  well  as  coated  with  a whitish  fur,  and  is  never  dry. 
The  appetite  is  bad,  the  breath  often  foetid,  and  the  bowels  confined. 
The  pulse  may  be  quick,  though  soft  and  powerless.  The  skin  is 
always  moist,  and  at  times  bathed  in  perspiration.  With  these 
symptoms  the  characteristic  delirium  with  trembling  is  not  far  off. 
It  may,  however,  in  surgical  practice  set  in  suddenly  without  warning. 
The  nature  of  the  delirium  is  very  characteristic,  and  is  always  accom- 
panied by  illusions  which  are  generally  spectral.  The  patient  sees 
objects  that  do  not  exist,  and  hears  sounds  that  are  imaginary ; 
these  being  always  of  a strange  or  frightful  nature.  At  times  some 
delusion  as  to  business  or  home  matters  agitates  the  mind.  These 
same  unsound  ideas  are  sometimes  fixed  during  the  whole  attack  j 
but  more  commonly  succeed  one  another  in  rapid  rotation.  Sleep- 
lessness under  these  circumstances  is  a constant  accompaniment  The 
patient  will  be  quiet  for  a time,  muttering  words  without  meaning,  or, 
he  will  be  restless  and  get  out  of  bed  in  obedience  to  some  imaginary 
call.  He  will  pull  about  his  bedclothes,  will  rise  up  in  bed  at  one 
moment  under  one  impression,  and  lie  do^vn  again  under  another. 
If  asked  to  put  out  his  tongue  he  will  do  so,  but  probably  with  a 
jerk;  if  to  give  his  hand,  he  will  project  it  with  a thrust.  A nervous 
trembling  of  the  extremities,  with  an  utter  want  of  control  or  steadi- 
ness of  purpose  is  characteristic.  If  these  symptoms  continue,  and 
rest  cannot  be  obtained,  prostration  of  all  the  powers  will  rapidly 
appear,  and  death  supervene  from  exhaustion  or  coma.  If  sleep — 
sound  sleep — can  be  secured,  the  symptoms  usually  mitigate  rapidly. 

The  'prognosis  must  depend  on  several  considerations.  If  the 
patientjbe  young  and  the  attack  ensue  after  a short  period  of  drinking, 
the  chances  of  recovery  are  hopeful,  but  if  the  attack  occur  in 
a man  of  middle  age,  habituated  to  over-drinking,  and  if  his  liver  or 
kidneys  be  unsound,  it  is  fraught  with  much  greater  danger.  If  the 
attack  be  associated,  moreover,  with  an  injury,  such  as  a wound  or 
fracture,  another  element  of  danger  is  introduced.  The  best  guide  to  the 
patient’s  real  condition  is  the  study  of  the  pulse,  not  merely  as  to  the 
number  of  its  beats,  but  with  regard  to  its  character.  The  sphygmo- 
graph  is  of  great  service  in  such  cases,  as  by  its  help  a “ dicrotic  ” 
state  of  pulse  is  often  shown  where  the  finger  would  not  indicate  it, 
and  such  a condition  is  a bad  omen.  The  most  frequent  coinplica- 
tion  is  pneumonia,  which  often  comes  on  rapidly  and  insidiously, 
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and  is  a frequent  cause  of  speedy  death  even  when  the  excitement  has 
subsided. 

Treatment. — This  disease  essentially  being  one  of  depression  of  Treatment, 
the  nervous  system  associated  with  sleeplessness,  the  main  object  of 
the  surgeon  is  to  induce  sleep,  to  calm  the  excited  brain,  and  to  give  it 
time  to  recover  its  normal  functions ; and  with  this  end,  absolute  quiet 
and  the  use  of  bland  and  nutritious  food  are  most  essential. 

Easily  digested,  nutritious  food  must  be  administered  when  it  Food, 
can  be  taken  by  the  mouth,  but  when  refused  or  rejected,  resort 
must  be  had  to  enemata.  Milk  is,  undoubtedly,  the  most  suit- 
able form  of  nourishment,  either  alone  or  mixed  with  eggs,  hut  it 
does  not  suit  all  stomachs.  The  question  of  giving  stimulants,  and  to  Stimulants, 
what  extent,  is  one  of  great  importance.  As  a rule,  the  less  given, 
the  better,  but  in  some  cases  it  is  advisable  to  give  them,  and 
that  form  of  alcohol  to  which  the  patient  has  been  accustomed 
is  the  best.  Young  men  with  an  acute  attack  may  do  well  without 
any,  but  in  other  cases,  the  feeble  powers  of  the  patient  require 
some  such  aid  to  stand  against  the  exhaustion  caused  by  the  restlessness 
and  excitement.  The  chief  reliance,  however,  should  be  placed  on 
other  forms  of  food,  such  as  strong  animal  broths.  Darby’s  fluid  meat, 
or  similar  preparations. 

Opium,  in  one  of  its  forms,  is  a drug  still  in  favour,  although  Opiates, 
some  reject  its  use  altogether,  and  trust  to  feeding  and  time ; relying 
upon  the  knowledge,  that  the  disease  has  a natural  tendency  to  termi- 
nate in  sleep  after  the  second  or  third  day.  In  an  ordinary  case  of  the 
disease,  one  grain  may  be  given  as  a dose,  or  nxx  of  the  tincture, 
repeated  every  three  or  four  hours  or  oftener,  till  sleep  is  procured. 

In  other  cases  two  or  three  grains  may  be  given  at  once,  and  followed 
by  grain  or  half-grain  doses. 

The  best  method  of  administering  drugs  in  this  disease,  however, 
is  by  subcutaneous  injection,  and  I recommend  the  injection  of 
morphia  in  solution  in  doses  of  a quarter  or  half  a grain  in  preference 
to  any  other  plan ; because  the  condition  of  the  stomach  of  patients 
suffering  from  the  disease  is  far  from  satisfactory  either  for  absorption 
or  assimilation,  and,  by  the  hypodermic  method  of  introducing  the 
narcotic  into  the  system,  its  absorption  is  more  certain  and  rapid. 

In  some  cases  the  beneficial  influence  of  morphia  thus  employed 
is  very  remarkable,  and  only  in  exceptional  instances  the  treatment 
fails. 

The  use  of  chloroform  has  also  been  urged,  though  such  a plan  is  not 
devoid  of  danger  and  can  hardly  be  advised  except  for  some  temporary 
purpose,  such  as  to  dress  a wound,  or  to  enable  an  enema  to  be  given. 

The  hydrate  of  chloral  is  a drug  of  great  value  as  possessing  hypnotic  Chloral, 
qualities  without  the  evils  attendant  on  other  drugs  of  this  class.  It 
may  be  given  in  doses  of  20  to  40  grains,  and  repeated,  at  moderate 
intervals,  till  sleep  is  procured.  Drs.  Kinnear  and  Lawson  in  the 
Melville  Hospital  have  treated  from  70  to  SO  cases  successfully  with 
large  doses  of  cayenne  pepper,  from  20  to  80  grains  having  been 
given  as  a dose.  Dr.  Maclean,  of  Netley,  trusts  to  quiet  and  the  use, 
at  short  intervals,  of  strong  beef  tea  highly  charged  with  cayenne 
pepper. 

Of  late  years  the  value  of  digitalis  has  been  greatly  extolled.  Digitalis, 
hut  my  experience  of  it  has  not  been  favorable.  It  is  given  in 
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large  if  not  poisonous  doses ; two  drachms  of  the  tincture  every  hour 
for  three  or  four  doses  till  sleep  is  produced.  It  is  a dangerous  mode 
of  treatment,  and  cannot  be  recommended. 

When  great  excitement  and  some  fever  exist,  antimony  in  small 
doses  has  been  much  advocated.  The  condition  of  the  bowels  almost 
always  demands  attention,  as  the  tongue  is  usually  foul  and  the  secre- 
tions morbid.  A purge  sufficient  to  empty  the  colon  is  consequently 
of  service,  but  violent  purgation  is  injurious. 

Tonics,  such  as  quinine  and  iron,  with  or  without  opium,  will 
he  required  as  the  disease  subsides.  The  combination  of  the  tinc- 
ture of  iron  with  the  tincture  of  opium  in  carefully  regulated  doses 
is  preferable.  In  other  cases  ammonia  with  bark  may  be  adminis- 
tered. 

With  respect  to  coercive  measures  in  the  treatment  of  these  cases, 
there  is  no  doubt  that  they  ought  to  be  condemned.  In  exceptional  in- 
stances, where  sufficient  help  cannot  be  obtained  to  prevent  the  patient 
from  injuring  himself  or  others,  the  jacket  doubtless  must  be  employed, 
but  under  no  other  circumstances  is  it  justifiable.  An  attendant  who 
combines  decision  of  character  and  firmness,  with  a gentle  and  soothing 
manner,  will  almost  always  succeed  in  “ influencing”  the  most  trouble- 
some patient.  He  is  to  influence  him,  however,  and  not  to  direct  him  ; 
for  contradiction  and  the  exercise  of  authority  over  the  subjects  of 
this  disease  invariably  excite  opposition. 

There  are  some  people  who  are  never  drunk,  yet  are  always 
drinking;  in  whom  the  tissues  are  so  weak  that  under  injury  they 
rapidly  break  up ; and  under  disease  show  no  power  of  repair.  In 
such  it  is  difficult  to  induce  wounds  to  heal  or  show  any  vigorous 
action. 

The  best  remedy  is  to  supply  such  patients  with  all  sorts  of  nutritious 
food,  to  give  tonics  and  a moderate  amount  of  stimulants,  and  thus 
endeavour  to  improve  their  habits  as  well  as  restore  them  to  a more 
healthy  tone. 


SHOCK  AND  COLLAPSE. 

A man  receiving  unexpectedly  some  startling  news,  which  excites 
severe  emotion,  and  dying  suddenly,  is  said  to  die  from  shock  ; a second 
receives  a fatal  blow  upon  the  epigastrium ; a third  is  struck  dead  by 
lightning,  death  in  each  case  is  -said  to  be  due  to  shock.  In  all,  the 
heart’s  action  is  suddenly  arrested  through  the  nerve  centres — in  one 
case  through  the  mind,  and  in  the  others  through  the  body.  Under 
these  circumstances,  the  heart  is  found  full  of  blood,  distension  having 
paralysed  its  action. 

A man  receives  a severe  compound  fracture,  gunshot  or  other 
injury,  and  is  not  killed,  but  collapsed.  Another,  or  possibly  a 
child,  is  much  burned  or  has  a large  portion  of  the  integuments 
of  a limb  torn  away  or  crushed,  in  which  the  peripheral  nerves 
are  seriously  involved,  and,  as  a result  reflex  paralysis  of  the 
heart  occurs.  Both  have  sustained  a shock  more  or  less  intense, 
and,  as  a consequence,  become  cold  and  almost,  if  not  quite,  pulseless. 
In  either  case,  the  skin  appears  to  be  bloodless,  and  covered  with  a cold 
clammy  sweat.  He  may  breathe  almost  imperceptibly,  feebly,  or  with 
sighs  and  gasps.  His  nostrils  will,  probably,  be  dilated ; his  eyes 
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dull,  with  vision  imperfect;  and  consciousness  may  be  lost  in  very  vari- 
able degrees, — the  patient  may  possibly  he  roused^  yet,  as  a rule,  he 
requires  rousing  to  prove  the  existence  of  consciousness.  At  other 
times,  the  intellect  remains  quite  clear. 

These  are  briefly  the  signs  of  collapse,  or  shock,  the  result  of  injury.  Its  signs. 
They  are  to  be  found  in  variable  degrees  after  most  accidents,  and  are 
by  no  means  usually  fatal,  unless  the  injury  itself  is  fatal.  Of  course, 
if  the  shock  from  the  injury  is  very  great,  the  heart  may  cease  to  beat 
and  the  lungs  to  breathe,  collapse  passing,  more  or  less  slowly,  into 
death ; but  more  usually,  after  a variable  period,  the  heart’s  action 
gradually  improves,  the  respiratory  act  becomes  more  regular,  and 
perfect  colour  returns  to  the  bloodless  lips  and  skin,  warmth  re-appears 
on  the  surface  of  the  body,  and  consciousness  becomes  more  manifest ; 
these  symptoms  indicate  what  is  known  as  reaction,  and,  when  they  Reactiou. 
are  excessive  febrile  symptoms  may  appear.  It  should  be  noted, 
that  vomiting  is  often  the  first  indication  of  reaction  in  general  collapse, 
as  it  is  often  in  that  of  head  injuries.  Should  the  nature  of  the  acci- 
dent be  such  that  hmmorrhage  complicates  the  case,  the  collapse  will 
be  more  lasting,  the  shock  of  the  accident  passing  into  collapse 
from  haemorrhage ; under  such  circumstances  a fatal  result  is  very 
likely  to  ensue  (the  amount  of  bleeding  and  its  rapidity  determining 
the  result),  for  it  should  be  known,  that  haemorrhage  by  itself 
is  enough  to  produce  collapse,  or  syncope,  and  this,  added  to  the 
shock  of  the  injury,  is  often  more  than  enough  to  destroy  life.  In  ab- 
dominal injuries,  this  combination  is  well  seen,  the  haemorrhage  from 
a lacerated  liver  or  other  organ,  as  a rule,  appearing  with  the  first 
manifestations  of  reaction  from  the  shock  of  the  accident,  and  thereby 
proving  fatal. 

The  longer  the  reaction  is  delayed,  the  more  grave  is  the  aspect  of  Delayed 
the  case ; not  unfrequently  relapses  appear,  signs  of  reaction  and  of 
collapse  alternating  in  variable  degree,  till  one  or  the  other  aserts  itself 
in  recovery  or  in  death. 

In  rare  cases,  even  from  the  shock  of  a slight  accident,  reaction  is  Mauia  on 
followed  by  exceptional  symptoms ; thus,  I had  a man  under  care  who 
was  admitted  with  a slight  concussion  of  the  brain,  in  whom  reaction 
was  attended  with  an  acute  attack  of  maniacal  excitement  which  left 
him  after  two  days  to  pass  on  to  a steady  convalescence.  A wom.m 
with  a similar  inj  ury  attended  with  a scalp  wound,  had  a like  attack, 
which  lasted  a fortnight  and  then  subsided  without  any  bad  results.  I 
have  recorded  also,  in  another  page,  a case  of  general  tetanic  spasm  Tetanus, 
which  showed  itself  in  the  reaction  after  a case  of  spinal  injury.  More 
commonly,  however,  reaction  is  attended  with  what  Travers  has  de- 
scribed as  “ prostration  with  excitement,”  a state  bordering  on,  and 
often  passing  into,  that  known  as  delirium  tremens. 

Under  some  conditions  of  the  system  shock  and  collapse  are  more  Conditions 
readily  produced  than  at  others ; thus,  very  young  and  very  old  favorable 
subjects,  those  enfeebled  from  age  or  other  cause,  mental  or  physical,  collaose 
are  particularly  apt  to  die  of  shock,  after  injury  or  operation.  When 
hones  are  involved  in  the  injury  andsymptoms  of  “shock”  appear  after  Albuminuria 
a day  or  two’s  satisfactory  progress.  Professor  Nussbaum  believes  them  and  shock 
to  be  due  to  fat  embolism  as  evidenced  by  severe  dyspnoea,  oedema  of  ,• 
lungs,  and  sudden  death.  Patients  with  bad  kidneys,  also,  are  very 
liable  to  sufi'er  from  shock,  and  to  succumb  to  any  operation,  however 
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trivial.  Surgeons  see  this  at  times  in  the  sinking  after  small  opera- 
tions. Thus,  I lost  some  years  ago,  after  the  removal  of  a fatty 
tumour,  a woman  of  middle  age,  simply  from  asthenia  ; the  operation 
having  been  unattended  by  any  loss  of  blood;  also  a child,  set.  8,  after 
some  operation  on  a cicatrix  of  the  neck,  in  the  same  way.  In  both, 
had  kidneys  were  found  after  death.  The  idiosyncrasy  of  the  individual 
has  also  a powerful  influence  on  “ shock.” 

Treatment. — Shock  or  collapse  uncomplicated  with  haemorrhage 
may  be  treated  in  one  way ; shock  or  collapse,  the  consequence  of,  or 
combined  with  haemorrhage,  in  another. 

In  both  cases  the  heart’s  action  must  he  either  excited  or  main- 
tained; “the  heart  must  beat,  and  the  patient  must  breathe,”  or  life 
will  fail.  Even  in  the  worst  cases,  as  long  as  any  signs  of  life  exist, 
the  respiratory  process  may  be  aided  by  artificial  respiration,  and  the 
warmth  of  the  body  kept  up  by  external  applications.  Savory,  in  an 
able  article  (‘  Holmes’s  System,’  Ed.  2,  vol.  i),  advises  as  the  result  of 
experiment  and  reasoning  that,  should  no  evidence  of  the  heart’s  action 
he  detected,  and  no  haemorrhage  complicate  the  case,  a vein  should  be 
opened — as  the  external  jugular — in  order  that  the  over  distended 
heart  may  resume  its  action  as  soon  as  it  is  relieved  from  its  paralysis 
by  distension. 

In  the  extreme  collapse  following  haemorrhage  transfusion  is  also 
“ a fair  and  rational  expedient.” 

In  less  severe  examples  the  surgeon’s  object  should  be  to  keep  the 
patient  alive,  hut  he  ought  not  to  try  to  do  more;  as  to  force  nature  is 
always  injurious,  and  sometimes  fatal.  The  failing  powers  of  a feeble 
subject  may  he  excited  to  act  only  to  give  way  again,  they  may  not 
a second  time  respond  to  the  former  stimulant. 

A too  rapid  reaction  may  so  stimulate  the  heart  as  to  set  up  a fatal 
hmmorrhage,  when,  by  the  collapse,  the  wounded  artery  might  have 
become  sealed  by  nature’s  own  blood-clot. 

lu  all  cases  of  shock  and  collapse,  therefore,  complicated  with  local 
injury,  great  judgment  is  called  for.  To  do  enough  to  maintain  life 
is  essential,  but  to  do  more  is  injurious. 

The  horizontal  position  under  all  circumstances  should  be  observed, 
and  external  warmth  secured  by  means  of  blankets,  and  hot  flannels 
applied  to  the  pit  of  the  stomach.  Sir  J.  Simpson’s  plan  of  applying 
heat  to  the  body  is  very  beneficial,  by  filling  six  or  eight  soda-water 
bottles  with  boiling  water  and  tightly  corking  them,  and  then  drawing 
over  each  a woollen  stocking  wrung  out  of  hot  water.  The  bottles  so 
covered,  were  then  packed  around  the  patient  in  bed.  Stimulants  in  care- 
fully adjusted  quantities  may  be  given,and  brandy  is  the  best.  This  should 
be  given  in  small  quantities,  and  if  the  heart’s  action  fail  to  respond 
to  its  administration  after  two  ounces  or  so  have  been  swallowed,  more 
is  of  little  service,  the  stomach  usually  rejecting  it.  When  the  stomach 
rejects  brandy,  or  the  patient  cannot  swallow,  an  enema  of  brandy  in 
warm  starch,  milk,  or  gruel,  sometimes  acts  very  rapidly.  As  soon 
as  the  heart’s  action  is  established,  liquid  food,  such  as  warm  milk, 
may  he  given,  though  only  in  small  quantities,  aud  the  case  should  be 
carefully  watched ; food  and  stimulants  should  be  given  with  discretion 
and  as  the  symptoms  indicate,  the  greater  the  loss  of  blood  the  greater 
being  the  necessity  for  food. 

Excess  of  reaction  is  to  be  checked  by  soothing  remedies,  opium  in 
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any  of  its  forms,  henbane,  and  chloral,  are  also  very  valuable,  a few 
hours’  calm  sleep  generally  acting  like  a charm,  yet  when  brain  com- 
plication appears  this  treatment  is  to  be  adopted  with  care.  Anything 
like  coma  contra-indicates  it. 

In  compound  fractures  and  other  local  injuries  demanding  operation,  Amputation 
it  is  an  important  question  to  decide,  as  to  the  wisdom  of  operating  on  “ 
a patient  in  a state  of  shock.  Can  the  operation  act  as  a stimulant,  and 
tend  to  rouse  him  ? or  may  it  act  as  a second  shock,  and  tend  the  other 
way  ? When  the  shock  is  severe,  and  the  patient  almost  pulseless,  it 
is  doubtless  the  wiser  plan  to  postpone  all  operative  interference  till 
the  heart’s  action  is  re-established.  To  amputate  a limb  under  extreme 
collapse  is  to  destroy  what  chance  of  life  exists,  or  to  do  an  unnecessary 
operation.  To  amputate  when  reaction  has  set  in  after  the  lapse  of  a 
few  hours,  when  external  warmth,  stimulants,  and  tonics  have  had 
their  influence,  is  likely  to  prove  successful. 

In  less  severe  examples  of  collapse,  however,  the  same  practice  'When 
does  not  seem  to  be  necessary,  especially  when  hajmorrhage  has  permissible, 
been  the  partial  cause,  and  is  still  continuing,  because  when  collapse 
is  present,  the  loss  of  very  little  extra  blood  by  oozing  forbids  any 
hope  of  a good  reaction  being  established,  and  thus  no  benefit  can 
be  acquired  by  delay,  but  only  harm.  The  administration  of  chloro- 
form has,  moreover,  a stimulating  influence  upon  the  heart  and  nervous 
system,  which  is  often  very  valuable.  I have  frequently  performed 
primary  amputation  upon  subjects  in  a state  of  partial  collapse  after 
injury  under  these  circumstances,  and  have  never  regretted  it.  With 
a patient  in  a state  of  collapse  no  amputation  should,  however,  be 
performed,  when,  by  delay,  no  harm  can  accrue.  W'hen  hajmorrhage, 
however  trivial,  is  going  on,  or  is  likely  to  recur  at  any  moment,  the 
surgeon  should  interfere  and  remove  the  part  when  its  removal  is 
essential. 

When  the  collapse  is  associated  with  semi-consciousness,  chloroform 
is  not  needed,  the  operation  itself  acting  as  a sufificient  stimulant;  but 
when  the  mind  is  clear  as  to  what  is  going  on,  its  use  should  not  be  with- 
held, because  although  it  is  true  its  secondary  effects  are  sometimes 
depressing,  and  may  be  injurious,  in  a general  way  it  has  a benefi- 
cial influence,  tending  to  prevent  a second  shock,  both  mentally  and 
physically. 

When  extreme  collapse  exists. 

“How  far,”  writes  Savory,  “the  patient  should  be  allowed  to  rally,  collapse  is 
and  when  he  has  reached  that  state  which  will  enable  him  to  bear  the  extreme, 
operation,  are,  of  course,  questions  which  cannot  be  answered  in  a 
general  manner,  but  which  must  be  decided  by  the  surgeon  in  each 
case.” 

Where  the  surgeon  is  in  doubt  about  acting,  he  had  better  decide  in 
favour  of  delay.  When  no  doubt  exists  as  to  the  wisdom  of  removing 
an  injured  part,  and  by  delay  harm  must  or  may  probably  ensue,  he 
should  act  at  once,  even  when  the  patient  has  not  quite  rallied  from 
the  shock  of  the  injury.  When,  so  far  as  the  local  injury  is  concerned, 
the  delay  of  a few  days  or  hours  is  unimportant,  all  operative  inter- 
ference should  be  postponed. 

In  severe  compound  fractures,  gunshot  or  otherwise,  haemorrhage  is 
almost  sure  to  occur  as  soon  as  reaction  appears,  and  the  shock  of  the 
removal  of  a limb  is  not  so  much  to  be  dreaded  as  the  loss  of  blood. 
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“ Wounds  of  the  large  arteries  of  the  legs  and  arms  from  balls  and 
shells  always  bleed  more  or  less  at  the  time  of  reception,  and  more 
freely  as  the  shock  to  the  nervous  system  passes  off  and  reaction  comes 
on.  Even  when  this  nervous  shock  is  not  sufficient  to  produce  imme- 
diate death,  the  chances  of  ultimate  recovery  must  frequently  turn  on 
the  mere  question  of  loss  of  blood.’’  (Hammond,  U.S.) 

In  military  practice,  primary  amputation  upon  the  field  is  now  gene- 
rally preferred  to  secondary,  and,  in  civil  practice,  a like  rule  should 
generally  be  enforced. 

To  perform  any  capital  operation  on  a patient  in  a condition  of 
extreme  collapse  or  shock  is  bad  practice.  To  do  so,  however,  when  a 
minor  degree  exists,  and  the  pulse  can  be  felt,  when,  by  delay,  other 
dangers  are  to  be  expected  such  as  continued  or  renewed  haemorrhage, 
is  sound  and  good  surgery.  To  an  unconscious  or  only  slightly  con- 
scious patient,  chloroform  is  not  necessary.  To  the  conscious  it  has 
often  a beneficial  action,  and  tends  towards  the  encouragement  of 
reaction. 

FEIGNED  AND  HYSTERICAL  OR  MIMICKED  DISEASE. 

I have  placed  these  two  classes  of  cases  together  for  purposes  of 
convenience,  and  in  this  section  as  they  are  essentially  diseases  of 
the  nervous  system.  Both,  in  a measure,  and  with  difierent  de- 
grees of  accuracy,  simulate  real  or  organic  disease,  while  feigned 
disease  is  a deception,  and  hysterical  a reality.  In  the  former  the 
will  of  the  patient  is  strong  to  deceive,  it  is  bent  to  simulate  the 
symptoms  of  an  affection  of  which  the  individual  knows  something, 
though  not  all,  and  from  this,  the  full  knowledge  of  the  surgeon 
or  physician  is  to  override  the  imperfect  knowledge  of  the  impostor 
and  to  expose  him.  In  the  latter  the  will  of  the  patient  is  weak  j 
functional  derangement  is  allowed  to  assume  the  garb  of  organic 
disease;  subjective  symptoms  are  intensified,  not,  however,  from 
motives  of  deception,  hut  from  a want  of  the  controlling  infiuence 
of  health  more  particularly  of  the  nervous  centres,  a condition  of 
hyperassthesia  commonly  existing  from  some  imperfect  nutrition  of 
the  nervous  centres.  In  exceptional  cases  anmsthesia  is  present,  more 
particularly  in  the  larynx. 

Feigned  disease  is  a voluntary  deception  from  beginning  to  end, 
and  is  unreal.  Hysterical  disease  is  an  involuntary  exaggeration  of 
some  functional  derangement,  “an  unwilling  imitation  of  organic  dis- 
ease,” and  real. 

Feigned  affections  are  met  with  chiefly  in  the  intellectually  weak,  or 
those  of  crafty  character,  and,  in  a general  point  of  view  are  attended 
with  an  exaggeration  of  symptoms  far  beyond  those  met  with  in  real  or 
organic  disease ; pain  is  said  to  he  far  more  intense  than  is  usually  met 
with,  and  paralysis  more  complete ; every  symptom  simulated  is  extreme; 
inconsistencies  are  present  which  are  not  reconcilable  with  those 
symptoms  usually  met  with  in  the  disease  simulated,  and  these  incon- 
sistencies and  exaggerations  should  always  excite  suspicion  in  the  mind 
of  the  practitioner,  causing  him  to  test  quietly  every  symptom  or  group 
of  symptoms,  and  to  doubt  his  diagnosis  until  he  has  proved  its  truth. 
To  the  subjective  symptoms,  or  those  complained  of  by  the  patient,  these 
remarks  are  very  applicable ; but  to  the  objective,  or  those  palpable  to 
the  observer,  they  are  so  to  a degree.  The  subjective  symptoms  are 
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always  exaggerated,  the  objective  inconsistent  j the  former  being  too  Objective, 
had  for  truth,  the  latter  inconsistent  with  experience.  For  example, 
the  rigor  of  an  ague  may  be  siraxilated,  while  the  hot  and  the  sweating 
stage  is  impossible.  Epileptic  convulsions,  catalepsy,  or  madness, 
may  undoubtedly  he  imitated ; but  in  all  these,  there  will  be,  when 
present,  some  exaggeration  or  inconsistency  not  found  in  the  real 
disease.  Paralysis  can  also  be  readily  simulated,  but  it  will,  pro- 
bably, be  too  complete;  it  will,  on  testing,  more  particularly  when 
done  unexpectedly,  be  associated  with  a greater  degree  of  sensibility  in 
the  skin  than  is  usually  present.  When  of  long  standing  it  will  not  he 
attended  with  the  usual  wasting.  Vomiting,  coughing,  or  spitting  of 
blood  can  he  artificially  produced,  though  under  these  circumstances 
the  severity  of  the  symptom  will,  probably,  contrast  strangely  with  the 
mildness  of  any  others  with  which  it  may  be  attended. 

In  fact,  in  feigned  diseases,  on  a careful  investigation  into  the 
history  of  the  case,  the  succession  of  symptoms,  their  progress,  inten- 
sity, and  duration,  some  element  will  be  brought  out  which  is  irrecon- 
cilable with  truth,  some  suspicion  that  deception  is  at  work  will  he 
excited,  which,  if  worked  out,  must  unmask  the  imposture  and  prevent 
error. 

The  subjects  of  hysterical  disease  or  of  nervous  mimicry  are  mostly  On  hysteria, 
what  is  called  nervous  and  emotional.  They  have  commonly  “ a very 
unusual  mental  character : in  the  majority,  there  is  something,  notably, 
good  or  bad,  higher  or  lower,  than  the  average — something  outstanding 
or  sunken.” — Paget.  In  this  affection  “ every  part  of  the  body  may 
become,  under  provocation,  the  seat  of  an  apparent  disease  that  in 
reality  does  not  exist,  it  may,  and  often  does,  assume  all  the  attributes 
of  reality  with  an  exactness  of  imitation  which  nothing  short  of  careful 
and  accurate  diagnosis  can  distinguish  from  the  real  disease.” — Skey. 

In  joint  and  spinal  disease,  the  truth  of  this  is  most  frequently  seen, 

Brodie  having  stated  “that  among  the  higher  classes  of  society  at 
least  four  fifths  of  the  female  patients  who  are  commonly  supposed  to 
labour  under  diseases  of  the  joints  labour  under  hysteria.” 

How,  then,  it  may  well  he  asked,  is  the  hysterical  affection  to  be  Diagnosis, 
made  out  from  the  real  ? How  is  the  surgeon  to  avoid  falling  into 
the  error  of  treating  some  functional  derangement  as  organic  disease  ? 

In  a general  sense,  it  may  with  truth  be  laid  down,  that  in  hys- 
terical affection  of  a part,  local  pain  and  sensitiveness  on  manipula- 
tion, are  always  great,  and  hoar  no  relation  to  the  amount  of  changes 
visible  or  to  be  detected  in  the  part.  The  slightest  touch  excites 
pain,  which  probably  a bold  one  fails  to  do ; the  pain  too  rarely,  if  ever, 
follows  the  anatomical  course  of  any  nerve  or  nerves,  and  the  onset  of 
the  symptoms  is  generally  more  sudden  and  severe  than  that  usually 
ushering  in  organic  affections.  Febrile  disturbance  or  increase  of  tem- 
perature, moreover,  rarely  complicates  the  case  however  severe  the  local 
symptoms  may  be,  and  the  nervous  “ disturbance  very  rarely  takes  the 
form  in  which  morbid  nervous  influence  produces,  not  mimic,  but  real 
organic  changes.” — Paget.  In  fact,  all  the  subjective  symptoms  are 
much  more  severe  than  the  objective,  the  latter  being  either  very  slightly 
marked  or  non-existing.  For  example,  a girl  is  suddenly  seized  with 
severe  and  lasting  pain  in  the  hip,  knee,  or  other  joint,  aggravated 
by  movement  or  the  slightest  touch,  and  yet  no  visible  alteration  in 
its  outline  or  structure  can  he  detected,  even  after  the  lapse  of  many 
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months.  Another  is  as  suddenly  affected  with  spinal  affection,  as  in- 
dicated hy  local  pain  in  the  back,  inability  to  stand,  &c.  &c.,  without 
any  local  evidence  of  organic  disease.  A third  suddenly  finds  herself 
unable  to  flex  or  extend  a limb,  and  the  slightest  force  excites  severe 
muscular  spasm  and  pain.  A fourth  is  attacked,  without  a cause, 
with  some  muscular  spasm,  possibly  involving  a finger  or  fingers — a 
spasm  that  resists  all  attempts  at  extension.  A fifth  suddenly  loses 
sensation  or  the  power  of  motion  in  some  part  of  a limb,  quite  irre- 
spective of  nerve  supply.  In  these  cases,  again,  however  severe  the 
pain  may  be  during  the  day,  it  is  rarely  felt  at  night.  Such  patients,  as 
a rule,  sleep  well  and  quietly.  During  sleep,  also,  it  often  happens 
that  joints  which  are  immovable  by  day  are  found  to  be  more  flexed  or 
extended.  Patients  with  supposed  diseased  spine  are  fonnd  on  their 
Value  of  sides  coiled  up  in  a natural  attitude.  As  an  aid  to  diagnosis,  the  value 
Anaesthetics,  of  some  anaesthetic  cannot  be  too  highly  praised,  as  with  a patient 
under  its  influence,  rigid  parts  rapidly  yield,  rigidity  of  muscle  return- 
ing only  with  consciousness,  and  those  parts  supposed  to  be  paralysed 
often  move,  suspected  joint  disease  disappearing  by  a close  examination 
where  previously  doubt  existed. 

Hysterical  disease  is  more  commonly  met  with  in  female  than  in 
male  subjects,  in  single  than  in  married,  in  those  whose  nervous 
systems  have  been  unstrung  from  some  mental  or  physical  trial,  or 
where  the  emotional  centres  are  inadequately  balanced  by  the  higher 
controlling  ganglia.  It  is  characterised  by  tbe  suddenness  of  its  attack 
and  the  severity  of  all  its  subjective  symptoms,  neither  the  clinical 
history  of  the  case  nor  the  objective  symptoms  present  being  consis- 
tent with  those  usually  met  with  in  organic  disease;  the  exaggeration 
of  certain  symptoms  and  the  absence  of  others,  coupled  with  the 
anomalies  of  its  nature,  mark  the  hysterical  affection  over  the 
organic,  and  are  sufficient  to  excite  a doubt  as  to  the  true  nature  of 
the  affection. 

For  valuable  information  on  this  subject,  the  reader  may  be  referred 
to  the  lectures  of  Brodie,  Skey,  and  Paget,  RusseU  Reynolds’  Essay  on 
hysteria,  and  Anstie’s  lectures  in  ‘ Lancet.’ 


CHAPTER  yil. 

INJURIES  AND  DISEASES  OF  THE  SPINE,  &c. 

Spina  bifida. 

Description  A spina  bifida  is  essentially  a hernia  of  the  membranes  of  the  cord 
^ through  an  opening  in  the  spine,  due  to  a congenital  deficiency,  from 
arrest  of  development,  in  some  portion  of  the  bones  forming  the  spinal 
column.  It  is  analogous  to  the  meningoceles  of  the  cranium  which  have 
been  already  described.  It  always  contains  subarachnoid  fluid,  and  often 
the  spinal  cord  itself,  or,  large  nerve  trunks.  Mr.  Hewett  believes,  that 
when  the  fluid  has  collected  in  the  subarachnoid  space,  or  between  the 
cord  and  the  membranes,  the  cord  is  pressed;  and  that  when  fluid  alone 
is  present,  the  collection  is  situated  in  the  cavity  of  the  arachnoid.  Mr. 
Hutchinson  has  recorded  (‘Path.  Trans.,’  vol.  viii)  a case  in  which  the 
serous  sac  in  the  cauda  equina  had  a direct  tubular  communication 
with  the  cerebral  ventricles;  and  in  the  specimen  figured  on 

(Fig.  76),  taken  from  a dissection  kindly  made  for  me  by  Dr.  Pye 
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Smith,  there  was  a funnel-shaped  opening,  leading  from  the  tumour 
into  the  persistent  central  canal  of  the  cord,  the  nerves  being  spread 
out  under  the  internal  lining  of  the  sac,  and  thus  forming  one  of 
the  layers  of  its  wall. 

The  spinal  hernia  is  sometimes  covered  by  the  whole  thickness  of  in-  Cliaracters  of 
tegument ; at  others,  the  integument,  though  present,  is  very  thin ; while  tumour, 
occasionally  the  walls  are  represented  only  by  a transparent  membrane. 

This  last  condition  was  present  in  ten  out  of  twenty-seven  consecutive 
cases  that  have  fallen  under  my  care.  The  tumour  may  have  a broad  base 
and  free  communication  with  the  spinal  canal,  or  a narrow  and  more  or 
less  pedunculated  one.  Under  the  former  circumstances,  the  probabilities 

Fig.  76. 


Dissection  of  spina  bifida. 

of  the  cord  being  directly  involved  are  greater  than  under  the  latter. 

tbi  !b globular,  tense,  and  elastic.  When 
the  child  IS  asleep  or  quiet,  the  swelling  may  be  soft;  but  when  the 

orifil  ’ The  edges  of  the  bony 

orihce  are  occasionally  to  be  felt.  ° ^ 

• integument  is,  in  some  instances,  ulcerated  even  at  birth  • wbiio  hi  i 
m o her,  the„  will  be  » s„„l,  „pe„l„g  ■„  a,  t“  o ‘ T . 

Rif  f e.vudes.  A nrnvus  is  by  no  means  rarely  found 

situated  over  the  tumour.  ‘-““s  rareij  round 

VOL.  I. 
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Associated  _ The  tumour  is  often  associated  with  hydrocephalus,  and  in  exceptional 
ceidiiloB'°’  *®  double  (Fig,  76).  Such  complications  as  club-foot  or 

paralysis  of  the  lower  limbs,  frequently  coexist  with  it,  and  under 
such  circumstances,  it  is  tolerably  certain  that  the  cord  is  included 
in  the  hernia ; possibly  the  nature  of  the  deformity  may  have  been 
determined  by  the  special  nerves  which  are  involved.  Paralytic 
Paralysis.  symptoms  are  more  common  in  the  broad-based  hernia  than  in  the 
narrow.  Incontinence  of  urine  or  of  fajces  may  coexist  with  the 
paralysis,  or  be  independent  of  it. 

Site  of  lesion.  The  lumbo-sacral  portion  of  the  column  is  more  frequently  affected 
than  any  other;  but  the  cervical,  and  dorsal,  portions  are  also 

liable  to  the  defect.  Thus,  in  twenty- 
seven  examples  which  came  consecutively 
under  my  care,  thirteen  occurred  in  the 
lumbar  region,  four  in  the  lumbo-sacral,  and 
nine  in  the  sacral.  One  was  double,  a 
small  tumour  being  in  the  lumbar  and  a 
large  oue  in  the  sacral  region  (Fig.  76). 
Twelve  of  these  cases  were  uncomplicated 
■ with  any  paralysis  or  deformity.  In  eleven 
there  was  incontinence  of  urine  and  faeces, 
associated  in  four  with  paralysis  of  the  lower 
extremities.  Four  were  complicated  with 
hydrocephalus,  two  with  naevus,  and  one  I 
with  talipes.  I have  seenbuttwoexamples  in  I 
which  the  tumour  was  in  the  cervical  region.  | 
When  the  tumour  is  complicated  with  hy-  1 
drocephalus,  fluctuation  may  often  be  felt  I 
between  the  two  parts,  pressure  on  the  head  II 
causing  a fulness  of  the  spinal  hernia,  and,  H 
vice  versa.  In  exceptional  cases,  the  spinal  I 
hernia  may  protrude  on  the  anterior  part 
of  the  spine. 

Diagnosis.  Diagnosis. — In  a general  way  there  is  no  difiiculty  in  diagnosing  a 

spina  bifida.  In  any  infant  a congenital  tumour  over  the  spine  is 
probably  a spina  bifida ; if  globular  and  tense,  or  capable  of  becoming 
tense  when  the  child  cries,  the  probabililies  are  almost  converted  into  a 
certainty,  inasmuch  as  the  only  cases  for  which  this  affection  is  liable  to 
be  mistaken  are  congenital  tumours  unconnected  with  the  spine — cystic, 
fibrous,  fatty,  or  foetal  tumours.  These  may  be  hard  and  tense,  but 
they  are  rarely,  if  ever,  made  so  much  more  tense  from  the  child  crying 
as  is  the  spinal  hernia. 

Prognosis.  Prognosis. — The  majority  of  these  cases  prove  fatal.  Many  of  the 
subjects  are  ill-developed,  and  die  within  a few  days  of  birth; 
death  from  convulsions  is  very  usual  when  the  sac  bursts  and 
its  fluid  contents  escape,  more  particularly  when  the  escape  is 
rapid.  The  rupture  of  the  sac  is  not,  however,  necessarily  followed 
by  this  result.  I have  watched  a child  with  this  affection  for  four 
years,  in  which  at  birth  the  tumour  was  transparent  and  soon  burst, 
and,  although  it  discharged  at  intervals  for  three  years,  it  has 
now  gradually  contracted  up  into  a solid  mass.  This  case  is  an 

Natural  cure,  example  of  a natural  cure,  which  takes  place  by  the  gradual 

approximation  of  the  bony  walls  and  closure  of  the  orifice  of  the  ^ 


Fig.  76. 


I J 


Double  spina  bifida,  from 
Eliza  F — , set.  3 months. 
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hernial  sac.  The  move  pedunculated  the  tumour,  the  better  the 
prognosis,  so  long  as  no  complication  exists  that  threatens  life. 

Teeatment. — Palliative  treatment  is  all  that  can  be  adopted  in  Treatment, 
the  majority,  although  in  exceptional  instances  operative  interference 
promises  to  be  of  service.  The  tumour  must  always  be  guarded  Palliative, 
from  injury  by  some  soft  protective  material,  such  as  cotton  wool  or 
spongio-piline.  Slight  pressure  sufficient  to  prevent  rapid  increase 
of  the  tumour  is  also  beneficial,  and  the  best  method  of  applying  it  is, 
by  a casing  of  gutta  percba  or  felt,  moulded  to  the  part.  The  appli- 
cation of  collodion  is  sometimes  useful. 

Successful  cases  are  recorded  in  which  tapping  of  the  hernia  has  Tapping, 
been  performed.  The  practice,  however,  is  dangerous,  as  the  drawing 
off  of  the  fluid  has  been  followed  by  convulsions  and  even  death.  Never- 
theless, it  is  the  least  formidable  form  of  practice  that  can  be  under- 
taken, and  should  always  be  employed  before  more  active  treatment 
is  resorted  to,  if  only  as  a preliminary  measure.  The  puncture  should 
always  be  made  at  the  side  of  the  tumour,  for  the  cord  when  present 
is  probably  placed  in  the  median  line.  The  whole  of  the  fluid  should  Not  to  draw 
never  be  drawn  off.  off  all  fluid. 

Fig.  77  represents  a case  cured  by  puncture.  It  occurred  in  Case  cured  by 
the  person  of  a man,  ret.  26,  who  came  under  my  care  at  Guy’s  tapping. 
Hospital  in  1874,  for  some  ulceration  of  his  left  foot,  which,  with  the 
left  lower  extremity,  was  wasted  from  infantile  paralysis.  He  had  also 
a lateral  curvature  of  the  spine  towards  the  right  side,  and  a cured 
spina  bifida  in  the  lumbar  region.  I discovered  from  the  patient  that 
he  had  been  treated  for  the  spina  bifida  by  Mr.  W.  E.  Imago,  of  Bury 
St.  Edmund’s,  who,  in  answer  to  a note,  kindly  sent  me  the  following 
account  of  the  case. 

Fig.  77 


Cured  spina  bifida,  taken  from  man  set.  26. 


“ The  child  was  brought  to  me  when  about  two  years  old,  because 
the  tumour  was  increasing  in  size  and  convulsions  were  produced  when- 
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ever  any  pressure  was  applied  to  the  tumour,  even  from  the  weight 
of  the  body  when  placed  in  the  supine  position.  The  tumour  was 
large  and  semi-transparent.  I punctured  it  obliquely  with  a darning 
needle  at  intervals  of  two  or  three  days,  four  or  six  times,  and  applied  i 
a compress  of  lint  by  means  of  strapping  over  tbe  tumour.  After  I 
this  the  fluid  was  not  again  secreted,  the  convulsions  ceased,  and  the  > 
case  got  well.”  At  the  present  time,  a bard  puckered  tumour  alone  i 
exists  to  indicate  the  aflection.  A model  of  the  case  may  now  be  found 
in  Guy’s  Museum.  I 

Injections.  Mr.  Holmes  speaks  somewhat  favorably  of  the  practice  by  injection, 

and  believes  it  to  be  often  harmless.  When  performed,  the  fluid  should  ! 
only  be  partially  withdrawn,  and  four  or  five  drops  of  the  tincture  of 
iodine  diluted  with  a drachm  of  water  injected.  The  strength  of  the  I 
injection  may  be  increased  on  each  occasion,  the  object  being  to  excite  | 
a slow  process  of  inflammation  in  the  cyst.  In  no  case  where  the  base 
uuadviaable.  or  neck  of  the  tumour  is  large,  nor  in  others  in  which  it  is  evident 
the  cord  is  implicated,  or  large  nerve  trunks  are  involved,  should  this 
or  any  other  operation  be  performed.  In  pedunculated  tumours  it  may 
be  attempted.  I 

Morton’s  Dr.  Boss  Watt,  of  Ayr,  N.B.,  has  recorded  (‘  Brit.  Med.  Journ.,’ 
lodo-  April,  1873,  Jan.,  1874)  two  successful  cases  in  w'hich  he  injected  at 

solut^n^  intervals  of  seven  or  ten  days  half  a drachm  of  Dr.  Morton’s  solution 
made  by  dissolving  ten  grains  of  iodine  and  thirty  grains  of  iodine  of 
potassium  in  an  ounce  of  glycerine.  The  injection  was  thrown  into 
the  sac  after  the  withdrawal  of  the  spinal  fluid.  Dr.  Morton  bad 
had  some  good  results  by  the  same  treatment. 

Excision.  With  respect  to  the  excision  of  the  tumour,  a successful  case  has  i 

been  recorded  in  the  ‘ Path.  Soc.  Trans.,’  vol.  xiv,  in  which  Dr.  Wilson, 
of  Clay  Cross,  removed  the  tumour  five  days  after  the  closure  of  its  j 
neck  by  means  of  a clamp  •,  and,  when  excision  is  entertained,  this  plan 
is  probably  the  soundest.  It  should,  however,  only  be  thought  of  when 
the  neck  of  the  tumour  is  narrow,  and  there  is  no  paralysis  of  the 
lower  limbs  or  incontinence  of  faeces  or  urine.  In  all  broad-based 
tumours  associated  with  paralysis,  operative  measures  are  out  of  the 
question. 

Exceptional  cases  are  on  record  of  recovery,  after  every  form  of 
practice,  but,  on  the  whole,  the  results  of  treatment  are  not  very  en- 
couraging. 

Sacral  and  Coccygeal  Tumours. 

Characters.  Congenital  tumours  are  by  no  means  unfrequent  in  the  neighbourhood 
of  the  coccyx  or  sacrum.  They  are  sometimes  composed  of  cysts, . 
occasionally  of  fat  or  fibre  tissue,  and  also  of  fcetal  remains.  They 
are  generally  central.  Many  of  these  have,  doubtless,  been  described  . 
as  false  spina  bifida,  and,  in  rare  examples,  there  is  reason  to  believe 
Their  nature,  they  are  cured  cases  of  spina  bifida,  the  sac  of  the  hernia  having 
been  occluded  at  its  neck  by  the  natural  contraction  of  the  surround- 
ing parts.  1 have  seen  one  such  case  in  an  adult  where  the 
tumour  was  successfully  excised.  Mr.  Pollock  has  recorded  in  the 
eighth  volume  of  the  ‘ Path.  Trans.’  an  example  of  a congenital  fatty 
Examples.  tumour  which  he  successfully  removed  from  the  central  lumbar  region  I 
of  a child  set.  7;  and,  Mr.  Athol  Johnson,  in  the  same  volume, 
a rare  case  of  fatty  tumour  clearly  developed  in  the  spinal  canal 
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itself.  I hiive  had  occasion  to  remove  a large  congenital  sebaceous  cyst 
placed  between  the  anus  and  coccyx  from  a child  set.  10 ; and  from 
another  child,  a tumour  containing  foetal  remains,  situated  between  the 
sacrum  and  the  bowel.  I may  further  refer  to  a third  interesting  case  of 
cystic  tumour  of  the  sacrum,  possibly  spina  bifida,  in  which  the  cyst 
hurst,  and  complete  recovery  followed.  The  following  are  the  brief 
notes  of  the  two  latter  cases. 

Marie  B — , set.  seven  weeks,  was  brought  to  me  in  1868  with  a Notes  of 
congenital  tumour  the  size  of  a large  orange  projecting  from  between  cases 
the  bowel  and  coccyx,  and  apparently  passing  up  in  front  of  the  bone 
(Fig.  78).  It  had  been  growing  rapidly  since  birth,  and  was  pressing 
upon  the  bowel,  though  the  child  in  all  other  respects  was  healthy.  I ex- 
cised the  growth,  and  found  that  microscopically  it  was  made  up  of  fat, 
fibro-cellular  tissue,  mucous  membrane,  cartilage,  and  bone  elements. 

Eecovery  ensued  and  the  child  has  kept  well. 

A male  child,  two  days  old,  was  brought  to  me  on  July  30th,  1868, 
with  a large  cystic  tumour  covering  in  the  lower  half  of  the  sacrum  and 
occupying  the  perinseum  (Fig.  79).  It  was  the  size  of  a cocoa  nut,  and 
transparent  as  a spina  bifida,  yet  in  all  other  respects  the  child  ji’as  well 
formed.  The  next  day  it  burst  and  many  ounces  of  a blood-stained 
fluid  escaped.  The  sac  collapsed,  but  no  evil  result  followed  this  bursting 
of  the  cyst.  I watched  the  child  for  many  months,  and,  on  November 
30th,  1871,  the  tumour  had  contracted  up  to  an  irregular  indurated 
mass  of  integument.  The  child  was  very  healthy. 

Treatment. — The  only  right  treatment  is  the  excision  of  the  Treatment, 
growth,  which  should  be  the  general  practice  unless  symptoms  exist  Exeision. 
to  contra-indicate  any  surgical  interference,  such  as  extensive  or  dan- 
gerous connections  of  the  tumour.  Care  should  always  be  taken  to 


Fig.  79. 


Fig.  78. 


Congenital  coceygeal  tumours. 


ascertain  that  no  communication  exists  between  the  tumour  and  the 
spinal  canal. 
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INJUEIES  OP  THE  SPINE,  CONCUSSION,  &c. 

The  spine  is  a flexible  tubular  column  composed  of  ring  bones,  alter- 
nating with  a dense  elastic  intervertebral  substance.  These  bones  articu- 
late by  means  of  joints,  and  are  bound  together  by  strong  yet  elastic 
ligaments.  From  the  upper  orifice  of  the  tube  the  spinal  cord  with  its 
membranes  is  suspended  in  a chamber  filled  with  cerebro-spinal  fluid, 
and  surrounded  by  large  venous  plexuses.  The  cord  and  its  membranes 
are  held  in  position  by  the  nerve-trunks  that  pass  with  the  processes 
of  dura  mater  that  accompany  them  outwards  between  the  bones. 

A local  injury  to  the  spine,  such  as  a forcible  bend  forwards,  may 
sprain  or  lacerate  the  ligaments  that  hold  the  bones  in  position.  A still 
more  forcible  bend  may  crush  the  bodies  of  the  vertebr®  that  form  the 
anterior  portion  of  each  ring.  If  the  force  be  still  continued  upon  the 
broken  bones,  displacement  may  take  place,  when  the  delicate  cord  itself 
will  either  be  slightly  pinched  between  the  displaced  bones  and  con- 
tused, or  completely  crushed  or  divided.  In  the  cervical  and  lumbar 
regions,  the  bones  may  be  dislocated,  the  amount  of  injury  to  the  cord 
depending  entirely  upon  the  amonnt  of  displacement  that  has  taken 
place.  When  such  displacement  is  very  slight,  the  cord  may  be  unin- 
jured. Sprains  of  the  back  may  also,  at  a later  period,  be  followed  by 
disease  both  of  the  joints  and  bones  of  the  spine. 

A diffused  injury  to  the  spine,  such  as  that  caused  by  a fall  from  a 
height  upon  the  back,  or  by  a heavy  falling  body,  or  a severe  shaking 
as  from  a railway  accident,  may  produce  some  fracture  or  dislocation  of 
the  bones  of  the  spine,  but  it  must  to  a certainty  cause  a severe  shaking 
or  concussion  of  the  spinal  cord  itself,  as  manifested  by  a more  or  less 
complete  suspension  of  all  the  functions  of  the  cord,  either  for  a short 
period  or  for  life.  This  concussion  of  the  spine  may  be  accompanied 
by  hsemorrhage  into  or  upon  the  cord,  giving  rise  to  compression,  or 
may  be  followed  by  acute  or  chronic  intra-spinal  inflammation,  termi- 
nating in  paralysis  and  death. 

In  hath  local  and  diffused  injuries  of  the  spine  the  gravity  of  the  case 
depends  chiefly  upon  the  amount  of  injury  the  cord  has  sustained ; 
a severe  local  injury  to  the  osseous  part  of  the  spine  can  be  completely 
repaired  without  danger  to  life,  whilst  any  injury  to  the  cord  and  its 
membranes  is  fraught  with  danger,  either  directly  by  suddenly  arresting 
the  functions  of  the  parts  to  which  the  injured  nerves  are  distributed, 
or,  indirectly  by  setting  up  chronic  inflammatory  changes  in  the  cord. 

When  the  functions  of  the  cord  have  been  directly  suspended  by  any 
local  or  diffused  injury  to  the  spine,  the  patient  is  said  to  have  suffered 
from  concussion  of  the  spine.  Should  the  symptoms  be  complete  and 
persistent,  there  is  good  reason  to  believe  that  the  cord  has  been  crushed 
by  some  displacement  of  a fractured  or  dislocated  bone.  Should  some 
interval  of  time  have  taken  place  between  the  receipt  of  the  accident 
and  the  paralysis,  there  is  a fair  suspicion  that  the  paralysis  is  the 
result  of  some  hsemorrhage  into  or  around  the  cord.  Should  the 
paralytic  symptoms  have  followed  the  accident  after  a few  days,  and 
be  attended  with  constitutional  disturbance  or  spasm  of  the  muscles 
of  the  limbs,  the  cause  of  the  paralysis  was  probably  some  inflam- 
mation of  the  cord  and  its  membranes  ; and,  should  the  paralysis  have 
been  of  a slow  and  progressive  nature,  the  probabilities  are  that  it  is  the 
consequence  of  some  chronic  softening  of  the  cord;  because  all  these 
different  results  have  followed  local  and  diflused  injuries  to  the  spine, 
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moreover  itis  the  knowledge  that  they  may  take  place  which  renders  any 
spinal  injury  a matter  of  importance,  both  as  regards  the  immediate 
effects  of  the  injury  and  its  secondary  consequences. 

In  rare  instances,  symptoms  similar  to  tetanus  follow  spinal  injury.  I Tetanus  after 
have  seen  such  iu  two  cases.  One  was  that  of  a man,  set.  35,  who  fell  from  spinal 
a height  on  his  head,  bending  the  neck  forward.  He  was  paralysed  for  ' 
a few  hours  from  the  neck  downwards,  and,  on  the  appearance  of  re- 
action, had  marked  tetanic  symptoms  with  the  contracted  brow  and  risus 
sardonicus.  Spasms  could  he  excited  on  the  slightest  touch  being 
applied  to  his  neck.  In  twelve  hours,  however,  all  these  symptoms 
disappeared,  and  recovery  ensued. 

In  the  second  case,  a man  received  a crush  in  the  loins,  between  two 
carts.  Lo?k-jaw  followed,  with  general  spasms  of  all  the  muscles  of 
the  body.  In  five  hours  the  spasms  subsided,  but  they  were  followed 
for  five  days  by  hyperaesthesia  of  the  integument,  and,  on  the  sixth  day, 
by  weakneffl  of  one  leg.  In  a month  he  was  convalescent. 

In  forme’ chapters  it  was  shown  that  the  functions  of  the  brain  may  Analogy 
for  a time  be  interfered  with  or  suspended  by  a simple  shake  or  con-  between 
cussion  of  its  substance ; that  a severe  concussion  may  give  rise  to 
contusion  oi  the  brain,  either  at  the  seat  of  injury  or  on  tlie  opposite  injuries, 
side  by  contie-coup;  that  extravasation  of  blood  either  upon  the  surface 
of  the  braiu  »r  within  its  structure  may  follow  such  an  injury ; that  frac- 
tures of  the  ikull  are  of  importance  in  proportion  to  the  severity  of  the 
intra-cranialcomplications ; and  that  intra-cephalic  inflammation  is  too 
frequently  the  result  of  any  head  injury.  In  injuries  to  the  spinal 
column  and  ts  contents  similar  results  have  to  be  recorded.  A simple 
concussion  o;  the  spine  may  produce  a partial  or  complete  suspension  Simple 
of  the  funefons  of  the  cord ; yet  by  rest  and  quiet  these  symptoms  concussion, 
may  disappar,  and  a perfect  recovery  follow.  A more  severe  con-  Severe 
cussion  may  five  rise  to  some  injury  of  the  nervous  structure;  to  some  coucussiou. 
extravasatioi  of  blood  upon  or  into  the  cord  itself.  Such  a complica- 
tion will  necessarily  be  associated  with  more  marked  symptoms,  more 
complete  am  persistent  paralysis  and  anesthesia  of  that  portion  of  the 
body  suppliel  with  nerves  from  the  injured  centre;  the  completeness 
and  persisteicy  of  the  paralysis  and  anesthesia  depending  upon  the 
severity  of  tie  mischief,  and,  on  the  seat  of  injury.  When  the  paralysis  Complete  or 
is  severe  hwiincomplete,  there  will  be  retention  of  urine,  this  symptom  incomplete 
arising  fromthe  loss  of  voluntary  power  over  the  muscles  that  regulate  P^^'y^is. 
micturition.  But,  when  the  paralysis  and  anajsthesia  are  complete, 
there  will  bexbsolute  paralpis  of  the  bladder  and  all  its  muscles,  with 
incontinenceof  urine.  This  incontinence,  however,  must  not  be  confused 
with  the  driHfiing  of  an  over-distended  viscus  from  retention,  such  as 
occasionally  ccurs  in  the  less  severe  cases. 

When  theiujury  is  in  the  cervical  region,  one  or  both  arms  may  be  Symptoms 
more  or  lessparalysed ; when  in  the  lower  dorsal,  one  or  both  legs ; according  to 
but,  as  a rul,  the  paralysis  is  symmetrical  and  the  symptoms  depend  Sred. 
on  the  neres  that  are  involved.  The  loss  of  sensation  is  akso 
generally  coiplete.  In  one  case,  however,  there  may  be  paralysis  of 
one  limb  anc  loss  of  sensation  of  the  other;  in  a second,  exalted  sensi- 
bility with  pralysis.  In  one,  the  power  of  motion  may  be  regained 
while  that  ofeensation  remains  lost,  and  in  another  the  reverse;  indeed' 
on  these  poits  there  is  every  possible  variety,  the  seat  of  injury  clearly 
determiningthe  nature  of  the  paralysis.  ^ 
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Brown-Sequard’s  observations  and  experiments  on  the  decussation  of 
the  motor  and  sensory  fibres  of  the  cord,  have  done  much  towards  the 
elucidation  of  these  points,  and  it  may  now  with  some  confidence  be 
asserted,  that  when  one  antero-lateral  column  of  the  cord  is  divided  or 
irreparably  injured  there  must  be  motor  paralysis  of  the  same  side  of 
the  body  below  the  seat  of  injury,  and  loss  of  sensation  upon  the 
opposite  side  of  the  body — the  motor  paralysis  being  due  to  the  de- 
struction of  the  white  substance,  and  the  loss  of  sensation  to  that  of 
the  grey. 

When  any  portion  of  the  white  substance  is  left  intact,  some  motion 
will  remain,  and,  when  any  part  of  the  grey  is  uninjured,  some  sensa- 
tion. Complete  division  of  the  cord  is  necessarily  followed  ly  complete 
paralysis  and  loss  of  sensation  in  the  parts  below,  although  by  what 
is  called  reflex  action,  the  muscles  of  the  parts  may  be  made  to  con- 
tract on  the  application  of  any  stimulant,  such  as  tickiing,  to  the 
sensory  nerves. 

Pain  in  the  course  of  a sensory  nerve,  or  in  an  extremity,  is  to  be 
taken  as  representing  the  irritation  of  the  cord  or  nerve  st  its  central 
origin,  and,  in  cases  of  fracture,  as  the  spot  where  the  bme  has  been 
broken.  Symmetrical  pains  mean  central  mischief,  uniateral  pains 
local. 

A severe  blow  upon  the  upper  cervical  region  may  prodice  according 
to  Erichsen  instantaneous  death  from  concussion.  Whm  the  vagxis 
nerve  is  affected,  a sense  of  suffocation,  with  irregular  action  of  the 
heart,  or  constant  vomiting,  may  be  produced.  When  t\\Qspinal  acces- 
sory is  injured,  spasm  of  the  trapezius  or  sterno-maitoid  muscles 
occur;  and  irritation  of  the  phrenic  nerve  causes  hiccup,  is  well  as  the 
sensation  of  an  iron  band-like  constriction  round  the  bod;.  When  the 
injury  is  in  the  lumbar  region  the  paralysis  is  always  prtial,  as  the 
cord  terminates  at  the  second  lumbar  vertebra. 

The  temperature  of  the  paralysed  limb  is  always  lowerthan  the  rest 
of  the  body,  even  when  to  the  patient  it  may  feel  hot  orburning. 

The  prognosis  in  any  case  of  concusriou  of  the  spine  dejends  entirely 
upon  the  changes  that  are  produced  in  the  cord  by  the  injury ; and 
these  are  fairly  to  be  measured  by  the  severity  of  the  s mptoms  and 
their  persistency.  This  latter  guide  is  very  reliablv  the  persis- 
tency of  symptoms  being  generally  indicative  of  orpnic  change. 
Again,  when  organic  change  has  taken  place  there  is  the  greater  pro- 
bability of  some  secondary  inflammatory  action  in  the  njured  part, 
and  on  this  the  prospects  of  the  case  hinge;  for  in  iijuries  to  the 
spinal  cord  or  membranes,  as  in  injuries  to  the  brai:,  this  intra- 
cephalic  or  intra-spinal  inflammation  is  the  cause  of  dangr  or  of  death 
in  every  case  that  survives  the  immediate  effects  of  the  acident,  while 
it  leaves,  even  when  life  is  spared,  more  or  less  completi  paralysis  of 
the  parts  below  the  seat  of  injury. 

mTRA-SPINAl  INFLAMMATION.— SPINAL  PARALYIS  AFTER 
CONCUSSION.— RAILWAY  CONCUSSION. 

Intea-spinaIi  Inflammation. — “Every  injury  of  thespine  should 
be  considered  as  deserving  of  minute  attention.  Inflamtsition  of  the 
cord  and  its  membranes  may  supervene  upon  very  slight  ijuries  of  the 
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spine;  it  may  advance  in  a very  insidious  manner,  even  after  injuries 
that  were  of  so  slight  a kind  that  they  attracted  at  the  time  little  or 
no  attention.” 

Thus  wrote  Abercrombie  in  1829,  and  his  observations  are  as  true 
now  as  they  were  then.  Upon  such  views,  the  whole  treatment  of 
injuries  to  the  spine,  simple  or  severe,  ought  always  to  be  based. 

'The  preventive  treatment  of  spinal  as  of  head  injuries  means  the 
adoption  of  such  measures  as  experience  has  proved  are  most  valuable 
in  warding  off  the  accession  of  intra-spinal  and  intra-cepbalic  in- 
flammation, and  thus  preventing  paralysis.  The  simplest  shock  or 
concussion  of  the  spinal  cord ; the  slightest  blow  upon  the  spine  or  i„fiamraation 
sprain  of  its  ligaments;  any  bruising  of  the  former  or  laceration  of  of  cord, 
the  latter;  and,  a fortiori,  any  severer  lesion,  is  apt  to  be  followed 
by  an  acute  or  chronic  intra-spinal  inflammation,  and,  by  changes  iu 
the  structure  of  the  cord  that  may  give  rise  to  a paralysis,  partial  or 
complete.  The  surgeon  has,  moreover,  no  guide  by  which  to 
measure  the  danger  or  calculate  the  probabilities  of  the  occur- 
rence of  this  secondary  inflammation,  since  it  may  follow  a slight 
accident,  and  fail  to  follow  a severe  one.  In  a general  way,  the  pros- 
pects of  its  appearance  and  its  danger  depend  much  upon  the  gravity 
of  the  injury. 

When  the  cord  has  been  much  contused  or  crushed  by  a fractured 
or  dislocated  vertebra,  the  paralysis  that  necessarily  follows  such  a 
lesion  is  not  likely  to  be  aggravated  by  anj'  secondary  inflammatory 
changes  in  the  injured  cord,  although  the  termiuation  of  the  case  may 
be  hastened  by  these  changes.  Under  such  circumstances,  the  complica- 
tion is  not  of  such  a nature  as  to  add  to  the  surgeon’s  anxiety.  In  Necessity  of 
less  severe  examples  of  injury,  however,  in  which  the  primary  symp- 
toms  do  not  indicate  any  organic  lesion  beyond  that  which  manifests  symptoms, 
its  presence  by  some  temporary  suspension  of  the  functions  of  the 
cord,  it  becomes  a matter  of  primary  importance  to  recognise  the  very 
earliest  indication  of  inflammatory  action,  in  order  that  it  may  be 
arrested ; for,  as  it  has  been  shown,  that  the  chief  aim  in  the  treatment 
of  all  these  injuries  is,  to  prevent  the  occurrence  of  inflammation,  so 
the  second  is,  to  try  and  arrest  its  progress  as  soon  as  it  has  appeared. 

When  it  has  become  thoroughly  established,  neither  medical  nor  surgical 
art  has  much  power  in  checking  its  progress  or  in  correcting  its 
effects;  as  the  delicate  structure  of  the  spinal  cord  appears  to  be 
incapable  of  undergoing  material  repair  when  softened  by  disease  or 
crushed  by  accident.  The  cord  structure  when  once  destroyed  is  replaced 
by  means  of  a fibrous  substance.  Paralysis  or  loss  of  function,  under 
these  circumstances,  is  permanent.  In  any  case,  therefore,  of  spinal  Symptoms 
injury,  when  the  symptoms  are  persistent  or  tend  to  become  worse;  9^ 
when  after  their  partial  or  complete  disappearance  for  three  or  four  ' 
or  more  days  they  recur  or  appear  in  some  altered  form ; when  local 
pain  is  increased,  and  movement  of  the  back  is  more  difficult  or  dis- 
tressing; when  pain  follows  the  course  of  the  nerve  trunks  that 
emanate  from  the  injured  spinal  centre,  and  muscular  spasm  or  para- 
lysis is  present;  and,  moreover,  when  constitutional  disturbance  or 
general  febrility  is  present ; when  any  or  all  of  these  symptoms,  few 
or  many,  are  found  to  follow  a spinal  injury  after  the  first  effects  of 
the  accident  have  passed  away,  the  diagnosis  of  secondary  inflamma- 
tion of  the  cord  may  fairly  be  made,  and  action  taken  upon  it. 
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INTRA-SPINAL  INFLAMMATION,  ETC. 

In  general  concussions  of  the  spine,  more  particularly  from  railw'ay 
accidents,  when,  owing  to  some  general  shaking  of  the  body, 
the  spinal  cerebral,  sympathetic,  and  circulatory  systems  are  all 
more  ^ or  less  involved,  there  is  an  undoubted  disposition  for  a 
chronic  inflammatory  change  of  a most  insidious  and  creeping  kind  to 
supervene. 

It  is  now  well  known  that  the  primary  spinal  symptoms  are  often 
so  mixed  up  with  the  general  as  that  they  are  really  masked ; and, 
beyond  a general  but  temporary  loss  of  power  and  consciousness 
there  is  often  nothing  special  by  which  spinal  mischief  is  mani- 
fested. On  recovering  from  the  shock  of  the  accident  and  the 

mental  disturbance,  the  sufferer  often  feels  no  deflnite  injury,  no 
local  symptoms  j nor  is  it  till  after  some  time  has  elapsed — the  dura- 
tion of  which  is  also  uncertain — that  any  special  symptoms  make  their 
appearance. 

Even  then  they  are,  as  were  their  antecedents,  vague  and  indefi- 
nite. It  will  probably  be  found  that  the  patient  has  never  been  him- 
self since  the  accident;  he  has  been  unable  to  work  mentally  or 
physically  with  the  same  force  or  energy  that  he  did  previously ; is 
irritable  in  his  manner,  and  perhaps  feeble  in  his  powers.  Sleeplessness 
too  has  been  more  complete  or  common  than  it  was  before,  and  head- 
ache with  general  malaise,  now  often  exists. 

Some  slight  unsteadiness  of  gait  is  often  the  first  observed  symptom, 
a feeling  of  heaviness  in  the  limbs,  some  abnormal  sensation,  such  as 
that  of  pins  or  needles,  numbness  along  tbe  course  of  a nerve,  cramps, 
perhaps  retention  of  urine ; or  some  evidence,  in  fact,  of  want  of  control 
or  power  over  the  muscular  apparatus,  and  more  marked  generally  in  the 
lower  extremities  than  in  the  upper.  The  centres  of  sensation  maj',  at 
the  same  time,  show  indications  of  disturbance,  either  by  a state  of 
lessened  sensibility,  or  perhaps  by  a hyperaesthetic  condition.  From 
symptoms  such  as  these  the  attention  of  the  surgeon  is  probably  ar- 
rested. On  testing  the  muscular  apparatus  thoroughly,  it  will  probably 
be  found,  that  the  patient  will  be  unable  to  stand  steadily  on  one  leg, 
or,  what  is  a better  test,  if  he  place  his  heels  together,  he  will  totter  on 
making  the  attempt  to  raise  his  body  on  his  toes.  When  asked  to  stoop 
to  pick  up  anything  from  the  ground,  he  will  probably  bend  his  knees 
rather  than  his  back ; and  walk  with  a rigid  spine.  On  giving  him  a 
small  object,  such  as  a pin,  he  will  take  it  clumsily  and  with  tremor; 
will  fumble  at  most  things  with  his  hands,  and  stumble  at  anything 
that  is  in  his  way. 

On  examining  the  spine  some  tenderness  may  be  manifested  on 
firm  pressure,  but  probably  only  in  certain  places.  Percussion  on 
tbe  bones  is  bardly  a fair  test ; when  employed,  it  should  be  indirect, 
through  the  fingers.  Pressure  applied  to  the  spine  causes  at  times 
severe  pain,  as  does  any  movement ; it  is  the  latter  condition  which 
induces  the  rigidity  of  the  spine  in  walking,  before  alluded  to. 

The  brain  and  organs  of  special  sense  may  likewise  be  affected,  either 
by  over  or  under  sensibility.  Vision  may  be  imperfect  either  in  one 
or  both  eyes;  hearing  may  be  over-sensitive  or  defective;  ta^te  and 
touch  may  be  perverted  or  lost ; and  smell  at  times  destroyed  or  morbid. 
In  fact,  the  whole  nervous  system,  cerebral  and  spinal,  may  be  dis- 
turbed, and  its  functions  more  or  less  damaged. 

The  course  which  such  cases  run  is  very  uncertain,  and  the  prognosis 
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is,  therefore,  difficult.  When  the  motor  power  has  been  lost  from 
spinal  mischief,  the  best  test  is  galvanism.  A healthy  muscle  supplied 
from  a healthy  nerve  centre  will  always  contract  on  the  application  of  Galvanic 
the  galvanic  current.  When  the  nerve  centre  is  so  diseased  as  to  test, 
cause  paralysis,  the  galvanic  current  produces  no  movement — no  con- 
traction. This  test  is  beyond  the  patient’s  control,  and  cannot  be 
resisted ; it  is  consequently  valuable. 

In  interpreting  these  symptoms,  more  particularly  in  a railway  case.  Caution  in 
or  in  any  where  the  question  of  damages  is  involved,  it  is  most  im-  interpreting 
portant  for  the  surgeon  to  separate  the  symptoms  of  which  the  patient 
complains — the  subjective,  from  those  he  can  himself  perceive — the  Subjective 
objective.  Let  him  doubt  and  cross-examine  in  every  way  upon  each  and  objective 
of  the  former  to  test  their  accuracy.  He  may  rely,  however,  upon 
the  latter,  and  any  positive  opinion  ought  to  be  based  upon  these 
alone.  There  always  hangs  a suspicion  over  the  former  because 
self-interest  points  to  making  the  worst  of  them. 

All  the  symptoms,  taken  as  a whole,  undoubtedly  indicate  a chronic 
or  subacute  inflammatory  change  of  nerve-tissue,  an  inflammation  of 
the  membranes  or  of  the  cord.  When  they  appear  as  a consequence  of  Myelitis, 
a general  concussion  of  the  spine,  the  cord  is  probably  the  seat  of  mis- 
chief, its  delicate  structure  being  more  liable  to  injury  than  the 
tougher  membranes,  and,  consequently,  to  secondary  changes.  WHien  gpinal 
they  follow  some  local  injury,  such  as  a twist,  blow,  or  forcible  bending  meningitis, 
of  the  back  with  laceration  of  ligaments,  the  disease  in  the  cord 
probably  is  secondary  to  disease  in  the  membranes,  the  inflammation  of 
the  latter  being  due  to  the  extension  of  inflammatory  action  from  the 
injured  part  inwards.  “ Inflammation  of  the  membmnes  of  the  cord, 
as  of  the  brain,  is  a disease  not  idiopathic,  but  proceeding  from  some 
cause  without.”  (Wilks.)  But,  wherever  this  commences  it  is  pro- 
gressive, and,  in  the  end,  involves  all  the  tissues  in  its  destructive 
changes. 

The  pathological  changes  themselves  are  tolerably  definite.  In  the  Pathological 
cord  they  put  on  the  appearance  of  red  softening  in  recent  disease,  changes, 
and  of  white  in  chronic.  The  parts  are  soft  and  pulpy,  the  micro- 
scope showing  them  to  contain  granule-corpuscles  and  elements  of  the 
inflammatory  process.  The  white  matter  of  the  cord  will  appear 
at  times  sound,  while  the  grey  substance  is  soft.  The  disease 
may  he  local  or  more  general.  In  concussion,  the  latter  is  the 
more  common  condition.  When  it  is  in  the  cervical  region,  death 
is  rapid,  when  in  the  lower  dorsal,  life  may  be  prolonged  for  some 
time.  This  fact  is  well  illustrated  in  fracture  aud  dislocation  of  the 
spine. 

Ieeatment. — In  all  cases  of  concussion  of  the  spine,  simple  or  Treatment, 
severe,  absolute  rest  in  the  horizontal  posture  is  most  essential,  and,  in  Importance 
mild  cases,  this  is  probably  the  only  treatment  called  for;  the  symptoms,  of  rest, 
by  the  observance  of  this  rule,  gradually  disappear,  and  the  health 
is  restored.  The  prone  position  in  more  severe  cases  is  generally 
to  be  preferred  to  the  supine,  but  the  best  guide  in  this  matter  is 
the  ease  which  the  patient  experiences.  The  surgeon,  however,  must 
enforce  quiet  for  many  days  after  the  disappearance  of  all  symptoms, 
even  in  the  mildest  cases,  on  account  of  the  primary  danger  of  intra- 
spinal  inflammation ; and  the  period  of  rest  to  be  enforced  must  be  in 
proportion  to  the  severity  of  the  symptoms.  In  cases  of  railway  con- 


268 


INTEA-SPINAL  INFLAMMATION,  ETC. 


Of  pTolonged 
rest. 


Cupping,  &c. 


Mercury. 


Iodide  of 
potassium. 


Strychnine. 


Iron. 


Avoid 

bedsores. 


cussion,  this  practice  is  of  primary  importance,  and  I am  disposed  to 
attribute  the  frequent  occurrence  of  obscure  railway  spinal  cases  to  the 
non-observance  of  this  rule.  It  is  true  that  in  the  majority  of  cases 
there  are  no  definite  indications  of  spinal  concussion  after  the  acci- 
dent, though  the  nature  of  the  accident  itself  is  a sufficient  guide  to 
the  case.  A general  shaking  of  the  body  means  a general  concussion 
of  the  spine  with  every  other  part,  and  the  nerve  centres  by  reason  of 
their  structure  are  most  liable  to  injury.  It  would  be  well,  therefore, 
to  keep  all  patients  who  have  been  the  subjects  of  such  injuries  quiet 
and  in  repose  for  several  weeks  after  the  accident.  By  doing  this, 
much  mischief  would  often  be  avoided. 

After  concussion,  when  severe  local  pain  is  experienced,  relief  is  often 
given  by  the  application  of  a dry  cupping  glass  on  either  side  of  the 
painful  part,  and  the  operation  may  be  repeated.  In  exceptional 
cases  the  local  extraction  of  blood  may  be  found  of  benefit.  The  ice- 
bag  is  a powerful  remedy  for  good  when  there  is  much  effusion  of 
blood  or  pain  in  the  part,  and,  when  the  symptoms  of  reaction  are  too 
marked. 

The  diet  should  be  nutritious,  but  unstimulating,  and  nothing 
likely  to  keep  up  or  cause  mental  or  physical  excitement  allowed. 
When  recovery  of  power  in  the  limbs  is  slow,  and  no  symptoms  of 
secondary  inflammation  of  the  cord  exist,  convalescence  is  promoted  by 
the  application  of  electricity  in  one  or  other  of  its  forms  to  the  enfeebled 
muscles. 

When  symptoms  of  intra-spinal  inflammation  have  appeared,  some 
advocate  moxas  or  setons  in  addition  to  the  above  treatment;  and  of 
the  two  the  moxa  is,  perhaps,  preferable.  Mercury  in  one  of  its 
forms  appears  to  be  a valuable  remedy,  and  the  perchloride  is,  per- 
haps, the  best  preparation,  given  in  doses  of  l-16th  of  a grain  turn 
or  three  times  a day  combined  with  bark,  quinine,  or  some  other 
vegetable  bitter  according  to  the  wants  of  the  patient.  When  mercury 
is  inapplicable,  the  iodide  of  potassium  should  be  substituted.  Seda- 
tives should  be  allowed  to  procure  sleep,  and  the  hydrate  of  chloral 
seems  to  be  the  best,  in  twenty  or  thirty  grain  doses,  at  bedtime. 
Should  pain  be  constant,  fifteen  grains  of  the  same  drug  may  be  given 
twice  a day,  a double  dose  being  allowed  at  night.  The  extract  of 
belladonna  in  one  third  of  a grain,  or  half-grain  doses,  is  likewise  a 
valuable  sedative.  Strychnine  is  a dangerous  drug  in  spinal  disease, 
at  least,  in  progressive  spinal  disease.  It  is  a distinct  stimulant  to  the 
spinal  centres,  and  is,  consequently,  most  injurious  as  long  as  any 
progressive  inflammatory  action  exists.  When  only  the  effects  of  the 
disease  remain  and  all  inflammation  has  ceased  to  manifest  its  presence 
strychnine  may  be  given.  Should  general  feebleness  exist,  iron  may  be 
given  with  it ; and  I know  of  no  nervine  tonic  so  beneficial  as  the  com- 
bination of  the  tincture  of  the  perchloride  of  iron  in  doses  of  fifteen 
minims,  with  five  minims  of  the  tincture  of  nux  vomica  or  one  or 
two  grains  of  quinine.  Cod-liver  oil  is  a valuable  adjunct  to  all  treat- 
ment in  this  as  in  many  other  cases. 

Great  care  should  be  observed  throughout  the  treatment  of  these 
affections  to  prevent  the  occurrence  of  bedsores.  They  form  very  rapidly 
when  spinal  paralysis  is  present.  I have  seen  several  instances  in 
which  all  the  soft  parts  over  the  bones  sloughed,  and  the  spinal  canal 
was  opened;  while  in  others  the  sacral  bone  may  partially  exfoliate. 
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The  back  should  be  kept  very  clean  and  dry  and  occasionally  sponged 
with  spirit  lotion.  It  should  also  be  protected  further  by  leather 
strapping,  felt  plaster,  and  by  cushions  of  air  or  water. 

When  retention  of  urine  complicates  the  case,  the  utmost  caution  is 
required  in  passing  the  catheter.  An  elastic  instrument  should  be 
preferred  and  of  a large  size,  the  French  vulcanite  catheter  being  the 
best.  The  catheter  should  be  kept  scrupulously  clean. 


FRACTURES  AND  DISLOCATIONS  OF  THE  SPINE— WOUNDS 
AND  SPRAINS. 


Fig 


In  a nractical  point  of  view,  it  is  expedient  to  consider  fractures  and 
dislocations  of  the  spine  together.  They  are  not,  however,  invariably 
combined,  for  although  in  four  fifths  of  the  injuries  to  the  spinal  column 
involving  the  bones  some  fracture  is  present,  in  the  remaining  one  fifth 
simple  dislocation  exists.  The  majority  of  these  cases  of  pure  dislocation 
occurs  in  the  cervical  region ; in  the  dorsal,  such  an  accident  is  almost 
impossible,  while  in  the  lumbar  it  is  very  rare.  The  difference  in  the 
anatomical  arrangement  of  these  divisions  of  the  column  affords  an 
explanation  of  these  facts.  To  the  practical  surgeon  these  points  are, 
however,  of  small  importance ; that  which  concerns  him  the  most  in  any 
injury  to  the  spine  has  reference  to  the  cord — how  much  injury  has  it 
sustained  ? Is  it  reparable  or  not  ? 

When  complete  paralysis  follows  the  injury 
there  is  little  doubt  that  the  cord  has  been  in- 
jured. It  may  be  that  it  has  been  more  or 
less  completely  crushed  by  displaced  bone,  or 
even  divided.  In  less  severe  injuries,  less  se- 
vere symptoms  show  themselves.  Injuries  to 
the  cervical  region  are  of  greater  danger  than 
those  of  the  dorsal,  and  these  again  are  of  more 
importance  than  those  of  the  lumbar.  The 
nearer  the  injury  is  to  the  respiratory  centre, 
the  greater  the  danger.  Any  crushing  of 
the  cord  above  the  third  cervical  vertebra,  is, 
as  a rule,  followed  by  instant  death;  this 
point  being  above  the  origin  of  the  chief  re- 
spiratory nerve,  the  phrenic.  In  cases  of 
injury  to  the  cervical  vertebra  giving  rise  to 
any  symptoms  of  paralysis,  death  generally 
takes  place  within  three  days,  and  commonly 
within  two.  Thus,  out  of  36  fatal  cases  ex- 
tracted for  me  by  Mr.  Rendle  from  the  Guy’s 
Records,  25  died  in  less  than  seventy-two 
hours,  and  20  in  less  than  forty-eight;  8 
only  survived  the  former  period,  and  in 
those  there  were  no  symptoms  of  paralysis  as 

an  immediate  result  of  the  accident.  Eleven  of  the  36  were  cases 
of  pure  dislocation,  25  were  examples  of  fracture  and  dislocation  com- 
bined, and  all  were  below  the  third  cervical  vertebra.  In  every  case, 
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also,  of  dislocation,  the  upper  vertebra  was  thrown  forward  upon  the 
lower,  as  seen  in  Fig.  80.  Where  spinal  symptoms  resulted,  the  cord 
was  more  or  less  pressed  upon,  in  some  instances  crushed,  and  in  others 
bruised. 

Fractures  of  the  dorsal  and  lumbar  vertebrm  associated  with  dis- 
placement, and  giving  rise  to  paralysis  below  the  seat  of  injury,  are 
less  speedily  fatal  than  those  of  the  cervical  region. 

Fracture  of  the  spine  may,  however,  take  place  and  not  be  associated 
with  any  paralysis.  The  spinous  processes  of  any  of  the  vertebrae  may 
be  fractured,  and  no  spinal  symptoms  follow.  This  accident  is  gene- 
rally the  result  of  a direct  blow.  When  I was  a dresser  I saw  a 
case  of  fracture  of  the  spinous  processes  of  three  cervical  vertebrae 
associated  with  a temporary  paralysis,  and  in  this  instance  complete 
recovery  ensued ; I have  since  treated  successfully  a case  of  frac- 
ture and  displacement  of  the  spinous  process  of  the  fourth  cervical 
vertebra  without  paralysis. 

In  other  cases,  fracture  of  the  spine  may  take  place  and  not 
be  detected  until  after  death.  Examples  of  this  are  not  uncom 
mon.  In  such,  the  cord  is  not  involved  nor  any  of  the  nerve 
trunks.  The  following  case  illustrates  these  points.  In  1857,  a 
woman,  in  an  attack  of  mania,  was  admitted  into  Guy’s  under  the 
care  of  Mr.  Cock,  for  some  contusion  of  the  back  caused  by  a fall 
out  of  a window.  Beyond  the  contusion,  no  injury  could  be  made 
out.  There  was  no  paralysis,  but,  on  the  contrary,  violent  muscular 

movement,  the  patient  being  maniacal. 
On  one  occasion  she  got  out  of  bed  and 
struggled  to  open  a window  to  throw 
herself  out.  She  lived  sixteen  days,  and 
during  the  last  week  of  life  rested  quietly 
in  bed,  with  her  eyes  closed.  She  would 
only  at  times  rouse  herself  and  speak. 
After  death,  atrophy  of  the  brain  was 
found,  with  general  fatty  degeneration 
of  the  viscera.  The  last  dorsal  and 
three  upper  lumbar  vertebrse  were 
fractured  through  their  bodies,  but  not 
displaced ; one  or  two  spinous  processes 
were  also  fractured.  The  spinal  marrow 
w'as  uninjured.  The  fact  of  there  being 
no  displacement  of  the  broken  bones, 
and  no  injury  to  the  cord,  prevented  a 
correct  diagnosis  being  made. 

I have  seen  also  a case  of  fracture  of 
the  spinous  processes  of  the  last  dorsal 
and  the  first  lumbar  vertebrae  with 
lateral  displacement,  the  injury  having 
been  treated  for  some  months  pre- 
viously, as  a simple  contusion  of  the 
back.  In  this  case  no  paralysis  existed 
or  other  spinal  symptoms. 

Fractures  and  dislocations  of  the 
spine  are  generally  the  result  of  indirect  forces,  such  as  severe  falls.  A 
forcible  bending  forward  of  the  cervical  spine  may  cause  dislocation 


Fig.  81. 


Fracture  of  spine. 

Guy’s  Hosp.  Mus.,  No.  1035“. 
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of  tlie  CBrvica-1  vGrtobrsB,  and  a similar  accident  to  the  dorsal  spine 
may  cause  fracture.  In  these  cases,  too,  there  is  always  some  laceration 
of  the  ligaments  and  crushing  of  the  anterior  edges  of  the  bodies  of 
the  vertebi-ffi.  (Ftde  Fig.  81.)  A forcible  bending  backward  of  the 
spine  may  produce  a like  result,  the  laminse  of  the  dorsal  or  lumbar 
vertebrae,  under  these  circumstances,  being  much  broken.  Direct 
violence  to  the  spine  in  the  cervical  region  may  cause  dislocation ; and 
in  the  lower  vertebrae  it  generally  causes  fracture  of  the  spinous  pro- 
cesses or  laminae.  Mr.  Holmes  has  recorded  in  the  ‘ Path.  Soc.  Irans., 
vol.  X,  an  interesting  case  of  displacement  of  the  last  dorsal  from  the 
first  lumbar  vertebra,  associated  with  some  slight  fracture  of  the  pro- 
cesses, the  result  of  a direct  blow. 

Fracture  of  the  sternum  is  not  uncommonly  associated  with  injuries 
to  the  spine  from  the  forcible  bending  forward  of  the  head.  It  was 
found  in  four  out  of  fifty- six  fatal  cases  that  occurred  at  Guy’s. 

Of  these  fifty-six  fatal  cases  of  fracture  and  dislocation  of  the  Statistics  of 
spine,  thirty-six  were  of  the  cervical  region,  eleven  being  examples  50  cases, 
of  pure  dislocation,  eighteen  of  the  dorsal,  and  two  of  the  lumbar ; 
injuries  of  the  cervical  being  apparently  twice  as  frequent  as  those 
of  the  dorsal  region ; the  greater  mobility  of  the  cervical  vertebrro 
and  the  obliquely  horizontal  aspect  of  their  articular  processes  favouring 
dislocation. 

lu  the  thirty-six  cervical,  the  injury  was  below  the  third  vertebra  in  S6  cervical, 
all  but  three  examples.  In  one  of  these,  it  involved  the  second,  third, 
and  fourth  vertebraj ; in  another,  the  arch  of  the  atlas  and  spinous  pro- 
cesses of  the  second  and  third  vertebrae;  and,  in  the  third  case,  the 
bodies  and  arches  of  the  third,  fourth,  and  fifth  vertebras. 

In  the  eighteen  dorsal,  seven  were  in  the  upper  and  eleven  in  the  ig  dorsal, 
lower  halt)  the  lower  part  of  the  cervical  and  of  the  dorsal  regions  being 
clearly  more  liable  to  injury  than  the  upper. 

When  the  cord  was  sufficiently  injured  in  the  cases  of  injury  to  the 
cervical  region  to  give  rise  to  paralysis,  death  generally  took  place 
within  three  days,  and,  in  the  majority  of  instances  within  two. 

When  it  occurred  as  a result  of  injury  to  the  dorsal  region,  suppura- 
tion of  the  kidneys,  cystitis,  or  bedsores  were  the  most  common  causes 
of  death. 

Of  the  eleven  cases  of  pure  dislocation  of  the  cervical  vertebra?,  four  n cases 
were  between  the  fourth  and  fifth  ; two  between  the  fifth  and  sixth  ; of  pure 
three  between  the  sixth  and  seventh ; and  two  between  the  seventh  d'slocafion 

QT  ccrviPuJ 

cervical  and  the  first  dorsal.  In  none  of  these  was  there  the  smallest 
trace  of  fracture.  In  six,  the  displacement  was  so  great  as  to  crush 
the  cord.  In  five,  there  was  no  displacement  and  no  marked  paralysis 
as  a direct  result  of  the  injury,  although  secondary  paralysis  appeared 
subsequently,  from  stretching  or  other  injury  to  the  cord. 

In  injuries  to  the  cervical  region,  pure  dislocation  occurs  in  thirty 
per  cent,  of  the  cases. 

Cases  of  sudden  death  after  a fall  from  a height  upon  the  vertex  are  Dislocation 
I doubtless,  often  due  to  a fracture  or  dislocation  of  the  cervical  spine,  of  upper 
I It  may  be  a fracture  of  the  processus  dentatus  of  the  axis ; a lacera-  cervical. 

' tion  of  the  transverse  ligament  binding  it  in  position ; or  a fracture 
i of  the  atlas  allowing  the  head  to  slip  forward.  Dislocation  of  the 
occipital  bone  from  the  atlas  has  been  described;  it  is,  however,  very 
I rare. 


I 
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When  fracture  of  the  odontoid  process  takes  place,  as  it  may 
from  external  violence,  or  during  the  progress  of  some  disease  in  the 
vertebrm,  death,  as  a rule,  occurs  suddenly ; the  victim  being  literally 
pithed.  In  other  cases,  and  these  generally  of  disease,  the  displace- 
ment may  be  gradual ; death  being  then  often  preceded  by  paralysis 
of  an  arm  or  leg,  or  both,  with  difficulty  in  swallowing,  pain  in 
the  neck,  and  inability  to  raise  the  head  into  the  erect  position,  or  to 
rotate  it. 

Vide  paper  on  fractures  of  the  odontoid  process,  by  Dr.  Stephen 
Smith,  of  New  York  (‘  American  Journal  of  Med.  Sci.,’  Oct., 
187p. 

Diagnosis. — When  a patient  has  received  a severe  injury  to  the  spinal 
column  followed  by  complete  paralysis,  there  can  be  little  doubt  that 
the  cord  has  been  injured,  and  that  a fracture  or  dislocation  with  dis- 
placement of  the  vertebrae  has  taken  place.  When  the  paralysis  is 
partial,  it  is  probable  that  the  cord  has  been  only  partially 
involved,  being  more  or  less  bruised,  or  sti’etched,  according  to 
the  nature  of  the  accident,  and  the  extent  of  the  displacement 
of  the  injured  bones.  When  no  paralysis  is  present  the  diagnosis 
is  difficult. 

When  any  inequality  or  irregularity  in  the  spinous  processes  is  pre- 
sent; any  pain  in  one  spot  aggravated  by  pressure;  any  crepitus  on 
manipulation ; any  local  effusion  of  blood  about  the  spine ; any  in- 
ability to  move  the  spine  or  support  the  body ; when  priapism  appears 
early  in  the  case ; when  one  or  more  or  all  of  these  symptoms  come  on 
after  such  an  accident  as  is  liable  to  produce  them,  the  diagnosis  of  a 
fracture  or  dislocation  is  tolerably  clear. 

When  paralysis  of  an  arm  or  leg  follows  a spinal  injury,  it  is 
possible  that  the  paralysis  may  be  caused  by  some  partial  displace- 
ment of  the  injured  bone,  by  pressure  upon  one  or  more  of  the 
nerves  that  pass  outward  from  the  spine,  or,  by  laceration  of  a nerve 
trunk.  When  paralysis  is  incomplete,  the  motor  power  is  generally 
more  completely  lost  than  that  of  sensation ; indeed,  it  often  happens 
that  there  is  hypermsthesia  in  that  portion  of  the  body  contiguous  to 
the  paralysed  part,  owing  to  the  portion  of  cord  above  the  injury 
being  over-active  or  irritated  by  the  sharp  parts  of  the  fractured 
bone.  Intense  pain  in  the  line  of  junction  of  the  paralysed  and  non- 
paralysed  parts  signifies  fracture  in  Mr.  Eidchsen’s  opinion.  In  esti- 
mating the  seat  of  injury  from  the  position  of  the  paralysis,  it  is  right 
to  remember  that  the  nerves  come  off  obliquely  from  the  spinal  cord 
and  pass  dowmwards,  the  cervical  and  dorsal  nerve  trunks  leaving  the 
spine  one  vertebra  or  two  vertebrae  lower  than  the  spot  whence  they  are 
given  off;  while  the  cord  terminates  at  the  second  lumbar  vertebra.  Thus, 
when  fracture  takes  place  below  the  second  lumbar  vertebra,  there 
may  be  no  paralysis.  The  patient  may  be  unable  to  stand  or  walk 
wholly  or  in  part,  but  place  him  on  his  back  and  there  will  be  free 
movement  of  his  legs.  In  other  cases,  the  nerve  trunks  around  the 
cauda  equina  may  be  involved.  ^ 

When  a patient  has  received  a severe  spinal  Injury,  there  may  or 
may  not  occur  what  is  called  “shock;”  but  when  these  symptoms  have 
passed  off  and  those  of  reaction  appear,  there  will  commonly  in  cervical 
injuries  exist  some  throbbing  of  the  arteries  and  increase  of  the  tem- 
perature of  the  paralysed  parts.  These  conditions  are  due  to  para- 
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lysis  of  the  arteries  as  a result  of  injury  to  their  vaso-motor  nerves. 

At  a later  period,  however,  this  increase  of  temperature  subsides,  and 
a diminution  can  be  detected.  In  exceptional  cases  the  vaso-motor 
paralysis  is  associated  with  coldness  of  the  parts,  and  it  is  probable, 
that  when  this  coldness  exists,  it  is  due  to  great  depression  of  the 
heart's  action. 

Prognosis.— The  nearer  the  injury  is  to  the  respiratory  centre  the  Pro^osis  in 
greater  the  danger  to  life.  Thus,  in  injuries  to  the  cervical  spine 
above  the  origin  of  the  phrenic  nerve  or  third  cervical  vertebra  causing  •' 
paralysis,  death  may  he  insiiantaneous ; when  below  this  position,  and 
the  respiratory  process  is  maintained  only  through  the  diaphragm, 
life  is  rarely  prolonged  beyond  the  third  day,  and,  as  a rule,  not 
beyond  the  second.  Mr.  Hilton  has,  however,  recorded  in  his  lectures 
‘ On  Rest  ’ a case  in  which  a man  lived  for  fourteen  years  completely 
paralysed  from  the  neck  downwards,  after  a fracture  of  the  cervical 
vertebr£8.  A gentleman,  aged  twenty-nine,  whom  I saw  with  Mr. 

Roberts,  of  Southgate,  November  25th,  1870,  with  complete  paralysis 
of  the  whole  body  below  the  fifth  cervical  vertebra,  caused  by  a fall 
upon  the  neck,  was  still  alive  in  1877,  breathing  solely  by  the 
diaphragm. 

When  the  cord  has  been  injured  in  the  lower  dorsal  or  lumbar  region.  In  dorsal  or 
life  may  be  prolonged  for  many  months,  the  immediate  cause  of  death  junibar 
being  generally  some  renal  or  vesical  mischief,  some  bedsore  or  other 
complication  the  direct  result  of  loss  of  uerve  power  in  the  paralysed 
parts.  The  longer  these  complications  are  delayed  by  careful  nursing 
and  attention,  the  longer  can  life  be  maintained. 

In  other  eases,  again,  in  which  only  partial  or  no  paralysis  at  all 
is  present  as  a direct  consequence  of  the  injury,  inflammatory  changes 
may  ensue  in  the  injured  part,  and,  spreading  upwards,  cause  death. 

'The  prognosis  in  such  instances  will  be  mainly  determined  by  the  seat 
of  the  injury,  and,  the  extent  of  the  mischief  in  the  cord. 

The  loioer  the  seat  of  injury,  the  better  the  prospects  of  a cure  ; Rules  as  to 
and  the  less  the  cord  is  involved  in  the  mischief,  the  greater  the  chances  prognosis. 
of  a recovery. 

Thus  fractures  of  the  lumbar  region  are  quite  capable  of  a complete 
cure,  and  fractures  of  the  lower  dorsal  vertebras  are  not  unfrequently 
recovered  from.  Injuries  to  the  cervical  part  of  the  spine  are  gene- 
rally fatal,  within  three  days.  Injuries  to  the  dorsal,  when  not  proving 
fatal  within  the  third  week,  may  he  survived  for  months,  and  even  years, 
the  duration  of  life  being  greatly  determined  by  the  warding  off  of  the 
secondary  complications  which  so  frequently  arise. 

Treatment. — The  diagnosis  of  a fracture  or  dislocation  of  the  Care  in 
spine  having  been  made,  the  most  essential  point  to  attend  to  is,  to 
keep  the  part  absolutely  unmoved.  The  patient  should  be  examined 
with  the  greatest  care,  and  moved  with  every  possible  precaution, 
as  any  motion  will  necessarily  add  to  the  injury  the  cord  has  sus- 
tained, and  increase  the  danger  to  the  patient.  Any  manipulation  of 
the  injured  part,  beyond  the  gentlest,  is  to  be  condemned  as  being 
likely  to  prove  hurtful.  Extension  of  the  spine  may  be  employed  Extension  in 
when  much  deformity  exists,  or,  when  severe  pain  arises  from  nerve 
pressure,  but  extreme  caution  is  required  in  following  this  practice  ; 
it  is  not  to  be  employed  in  every  instance,  but  only  when  local  sym- 
ptoms seem  to  suggest  the  probabilities  of  a successful  issue.  I have 
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seen  several  cases  in  which  marked  relief  was  afforded  by  this  course, 
and  the  records  of  surgery  contain  many  more.  Practised  with 
discretion,  extension  of  the  spine  is  doubtless  a valuable  means  of 
treatment. 

When  the  patient  is  placed  on  his  hack,  the  parts  have  a natural 
disposition  to  fall  into  place ; this  position,  therefore,  must  be  main- 
tained. The  bed  should  be  firm,  yet  elastic ; and  a water  bed  is  the 
best,  when  it  can  be  obtained ; otherwise,  a spring  mattress  or  one 
of  horsehair  should  he  employed.  It  should  be  well  protected  by 
water-proof  cloth,  &c.,  from  all  contact  with  urine  or  faeces. 

The  condition  of  the  bladder  should  be  attended  to  from  the  very  first, 
Eeteution  is  certain  to  be  present  for  a time,  and,  over-distension  is 
most  injurious.  The  utmost  care  ought  to  be  employed  in  drawing  off 
the  water.  A moderate-sized  elastic  or  the  French  vulcanite  catheter 
should  be  used,  and  the  operation  repeated  twice  a day,  night  and 
morning.  If  the  urine  becomes  offensive,  the  bladder  must  be  washed 
out ; hut  no  syringe  should  be  used.  A stream  of  water  ought  to  be 
allowed  to  run  in  and  out  of  the  bladder  through  an  elastic  tube 
attached  to  the  irrigator  and  fitted  to  the  top  of  the  catheter,  no  force 
being  applied.  {Vide  Fig.  321.)  The  application  of  leeches  to  the 
spine,  or  cupping,  is  seldom  called  for.  The  condition  of  the  bowels 
must  be  attended  to,  and  enemata  are  to  he  preferred  rather  than 
purgatives.  The  greatest  care  is  needed  to  keep  the  patient  clean, 
particularly  when  incontinence  exists. 

There  are  no  special  medicines  applicable  to  these  cases.  The 
general  health  of  the  patient  should  be  maintained  by  tonics  and  simple 
nutritious  food ; and  sedatives  should  be  given  to  procure  rest  and 
relieve  pain. 

The  condition  of  the  back  must  be  daily  watched  to  prevent  bed- 
sores. This  is  best  secured  by  removing  pressure  as  far  as  possible, 
or  in  relieving  it  by  means  of  soft  cushions  and  pads,  the  water  cushion 
being  the  best,  and  also  by  keeping  the  parts  dry.  The  application 
of  a soft  felt  plaster  over  the  sacrum  and  hips  is  sometimes  beneficial, 
so  also  is  the  frequent  application  to  the  parts  of  some  spirit  lotion. 
Should  it  be  necessary  to  turn  the  patient  on  one  or  other  side,  the 
attendants  ought  to  be  taught  to  rotate  the  hips  and  shoulders  at  the 
same  time.  By  great  care  and  attention,  life  may  be  prolonged,  and 
even  recovery  may  occur. 

The  subject  of  trephining  the  spine  requires  brief  consideration. 
Cline  was  the  first  to  put  it  into  practice,  and,  on  his  great  autho- 
rity, the  operation  has  been  repeated,  but  with  no  success.  The 
great  argument,  however,  against  the  operation  is  derived  from  the 
fact,  that  in  few  post- mortem  examinations  has  the  condition  of  parts 
indicated  that  the  slightest  good  could  have  been  derived  from  its 
performance.  The  danger  of  a fractured  or  dislocated  spine  lies 
in  the  injury  to  the  cord,  the  result  of  a stretching  or  crushing  of 
its  substance.  When  the  cord  is  much  injured  by  the  accident,  the 
mischief  has  been  done,  and  no  removal  of  the  displaced  bone  can  undo 
it  or  neutralise  its  evil.  If  the  cord  is  uninjured  no  operation  is  called 
for. 

One  successful  instance  of  trephining  is  recorded  by  Dr.  Gordon,  of 
Dublin,  and,  in  rare  and  exceptional  cases,  it  is  possible  the  operation 
may  be  justifiable.  To  perform  it  because  it  may  by  chance  do  good 
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is  not  advisable.  The  onus  of  proving  that  an  operation  is  likely 
to  be  of  use,  always  devolves  upon  the  surgeon  who  performs  it. 

There  is,  however,  reason  to  believe,  that  a cord  may  at  times  be  only 
squeezed  or  pressed  upon  by  effused  blood,  and,  under  such  circum- 
stances, relief  might  be  afforded  by  removing  enough  bone  to  take 
away  the  pressure,  and  thus  give  the  cord  a chance  of  recovering 
itself. 

In  the  case  of  the  young  man  referred  to  at  p.  273,  such  a pro-  Removal  of 
bability  seemed  reasonable,  and,  three  months  after  the  accident  I cut  portions  of 
down  upon  the  injured  vertebra,  and  removed  the  spinous  process  and 
lamina  of  the  fourth  cervical,  thereby  exposing  the  cord.  No  harm  fol- 
lowed the  operation,  although  no  immediate  good  was  produced.  The 
wound  healed  rapidly,  and,  in  the  course  of  a few  weeks,  some  slight 
power  returned  in  the  muscles  of  the  shoulders,  the  patient  being 
able  to  raise  the  arms  from  the  bed.  He,  however,  made  no  further 
progress ; and  yet  I look  upon  the  case  as  an  encouraging  one. 

“ The  end  proposed  in  an  operation  of  this  kind,”  says  Le  Gros  Le  Gros 
Clark,  “ is  to  remove  displaced  bone  which  is  supposed  to  press  upon  Clark’s 
or  irritate  the  cord ; but  it  is  most  likely  to  prove  abortive,  from  the 
inaccessibility  of  the  displaced  bone.  If  the  cord  have  been  crushed, 
and  the  operation  have  been  consequently  useless,  probably  life  may 
thereby  be  only  curtailed,  but  if  the  cord  be  not  crushed,  it  appears  to 
me  that  the  best  chance  of  the  patient’s  recovery  is  thereby  extin- 
guished. Indeed,  my  conviction  is  that  the  operation  has  been  advo- 
cated on  the  erroneous  hypothesis  that  the  spinal  cord  can  be  com- 
pressed without  serious  disintegration  of  its  texture.” 

Wounds  of  the  spinal  cord.  Wounds. 

These  are  very  rare  in  civil  life.  They  may  take  place,  however,  as 
the  result  of  a stab  or  gunshot  wound.  If  the  cord  is  injured,  some 
symptoms  of  paralysis  will  appear,  corresponding  with  the  part  that  is 
involved ; the  extent  of  the  paralysis  and  its  seat  fixing  the  position  of 
the  wound. 

Sprain  of  the  back. 

The  word  “ sprain  ” is  very  broad,  and,  when  applied  to  the  back  is  Sprains  and 
indeed  vague.  It  may  mean  simply  a stretching  of  the  muscles  or  varied 
ligaments  of  the  back,  or  a more  complete  laceration  of  the  latter,  and 
separation  of  the  spinous  processes  of  the  vertebrae  with  exposure  or 
of  cord.  The  number  of  articulations  in  the  spine,  numbering 
nearly  eighty,  renders  such  an  accident  as  a sprain  a common  occurrence; 
any  twist  of  the  spine,  or  forcible  flexion,  may  consequently  injure  some 
of  these  joints.  ^ Sprains  may,  moreover,  be  followed  by  acute  or  chronic  The  source 
joint  disease  of  a serious  and  insidious  nature.  When  the  head  is  of  orgauic 
bent  violently  forward,  the  muscles  and  ligaments  may  be  so  torn  as  to 
give  rise  to  effusion  of  blood,  swelling,  and  severe  local  pain.  When 
the  body  is  flexed  with  violence  not  sufiicient  to  give  rise  to  frac- 
ture, there  may  be  the  same  results  and  so  also,  when  a man  falls 
upon  his  buttocks.  In  each  case  there  may  be  external  evidence 
alone  of  injury,  or,  there  may  he  evidence  of  some  affection  of  the  cord, 
such  as  is  afforded  by  the  presence  of  paralysis,  proving  that  the 
cord  has  been  stretched,  if  not  permanently  injured.  If  the  symptoms 
rapidly  or  even  gradually  subside,  no  grave  misebief  probably  may 
have  taken  place.  When  these  are  persistent  or  obstinate,  a less 
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favorable  opinion  should  be  formed.  If  the  lumbar  region  is  the  part 
involved,  it  is  not  uncommon  for  hsematuria  to  appear,  and  this  may- 
be slight  and  pass  away,  or  be  more  persistent.  It  is  not  generally 
a very  serious  symptom,  unless  the  kidney  is  ruptured;  as  a rule, 
it  disappears  gradually,  and  no  evidence  remains  that  organic  renal 
disease  is  ever  the  consequence.  “ Of  the  many  cases  I have  witnessed,” 
says  Le  Gros  Clark,  “ I have  never  had  reason  to  suspect  that  nephritis 
or  organic  disease  followed.”  (‘  Brit.  Med.  Journ.,’  Oct.  3rd,  1868.) 
Mr.  Shaw,  in  ‘ Holmes’s  Surgery,’  gives  a case  where  the  bleeding  lasted 
for  .four  days,  ceased  for  two,  and  then  reappeared  in  all  its  severitj'. 
After  the  lapse  of  two  more  days  it  again  ceased  for  twenty -four  hours, 
reappearing  for  a third  time  severely,  then  ceasing,  and  a good 
recovery  followed.  When  the  kidneys  are  diseased,  and  when  calculi 
also  exist  in  them,  this  symptom  is  more  likely  to  appear  after  injury. 

Hmmorrhage  may  take  place  into  the  spinal  canal  as  the  result  of  a 
sprain,  or,  laceration  of  the  ligaments,  the  blood  probably  flowing  from 
a laceration  of  some  of  the  large  veins  that  surround  the  cord,  or,  from 
a spinal  artery.  Mr.  Hewett  has  related  a case  of  sudden  death  from 
a fall  on  the  head,  recorded  by  Dr.  Deville  in  1843  (‘  Mem.  de  la  Soc. 
de  Chirurg.  de  Paris,’  t.  iii),  in  which  no  other  injury  was  found  to  the 
nervous  centres  than  hminorrhage  into  the  canal  in  its  whole  length. 
Mr.  Le  Gros  Clark  has  recorded  a second,  in  which  a man  was  struck 
violently  on  the  back,  though  there  were  no  immediate  spinal  symptoms. 
Paraplegia  soon  followed,  however,  which  extended  upwards  destroying 
life  by  asphyxia,  and,  after  death,  the  theca  was  found  distended  with 
fluid  blood  derived  from  a ruptured  spinal  artery.  He  gives  also 
another  case  somewhat  similar  in  symptoms,  though  not  in  result,  where 
the  patient  recovered  after  two  years. 

Treatment. — In  all  these  cases  of  sprain,  slight  or  severe,  rest  is 
essential,  the  sufferer  being  allowed  to  assume  the  position  in  which  the 
greatest  ease  can  be  obtained.  The  application  of  ice  in  a bag  is  also 
of  great  service  where  much  swelling  or  pain  exists.  In  other  cases,  a 
warm  poppy  fomentation  gives  relief,  or  a mixture  of  belladonna  and 
opium  rubbed  down  with  glycerine  and  applied  on  lint.  When  spinal 
symptoms  are  present,  the  greatest  caution  is  needed,  and  the  case 
ought  to  be  treated  as  one  of  concussion  of  the  cord. 

Preventive  treatment  is  all  important,  to  ward  off  secondary  inflam- 
matory changes  both  of  the  spine  and  cord. 

Rest  in  the  horizontal  position  for  seven  or  eight  weeks  is  essential 
in  all  severe  cases,  and,  even  in  milder  forms,  exercise  must  be  sanc- 
tioned with  caution. 

When  hsematuria  occurs,  it  requires  no  special  treatment  unless 
severe.  Gallic  acid,  in  gr.  v or  gr.  x doses  two  or  three  times  a day, 
may  then  be  given,  but,  as  a rule,  this  is  not  necessary. 

CURVATURE  OP  THE  SPINE. 

There  are  two  forms  of  curvature  of  the  spine,  lateral  and 
angular.  The  lateral  is  due  to  a relaxation  of  the  ligaments  and 
muscles  of  the  spine,  which,  in  a healthy  subject  maintain  the  bony 
column  in  its  normal  po.sition.  The  angular  is  caused  by  organic 
disease  of  one  or  more  of  the  bodies  of  the  vertebrae,  or  of  the  interver- 
tebral substances.  It  is  generally  known  as  “ Pott’s  curvature.” 
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Lateral  curvature.  Lateral 

curvature. 

This  is  by  far  the  more  common  of  the  two,  and  is  generally  found 
in  girls  between  ten  and  twenty  years  of  age ; sometimes  in  young 
children,  and  is  frequently,  not  always,  associated  with  some  want 
of  power.  It  is  more  common  in  the  middle  and  higher  classes 
of  society,  where  sedentary  occupations  and  luxurious  enervating  habits 
too  often  exist,  than  in  young  women  who  make  full  use  of  all  their 
muscles  and  lead  an  active  life. 

It  is  encouraged  by  any  one-sided  posture  of  the  body,  whether  this  Early 
be  the  result  of  some  faulty  habit,  or  of  occupation  ; of  over-use  of  one  symptoms, 
limb,  or  of  any  disease  or  deformity  of  a lower  extremity  which  occasions 
shortening  of  the  liinh. 

In  its  early  stage  it  is  seldom  discovered,  and  attention,  is,  as  a rule.  Deformity, 
drawn  to  the  disease  by  some  “ growing-out  of  one  shoulder,  generally 
the  right,  some  distortion  of  the  chest,  or  some  tilting  upwards  of  a 
hip.  These  deformities  are  frequently  first  noticed  by  dancing  or  drill 
masters.  When  a curve  has  taken  place  in  the  upper  dorsal  region  of 
the  spine  to  the  right  side,  a compensatory  curve  is  certain  to  be  found  Compensa- 
in  tbe  lumbar  to  the  left.  In  investigating  a case,  it  is  important  to  hear  ^o^y  curve, 
this  fact  in  mind,  as  the  consecutive  or  compensatory  curve,  unless  of  long 
standing,  will  soon  be  remedied  when  the  original  one  has  been  cured. 

In  some  subjects  there  exists  an  exaggeration  of  the  natural  curves 
of  the  back.  When  it  is  in  the  upper  dorsal  region  and  backwards,  it 
is  called  ct/phosis,  when  in  the  lumbar  and  forward,  lordosis.  This 
latter  curve  is  very  frequently  found  as  an  accompaniment  of  hip  dis- 
ease, and  in  rickets.  It  is  always  present  in  congenital  displacement 
backwards  of  the  head  of  the  femur. 

Associated  with  the  lateral  curvatures  there  necessarily  must  be  Rotation  of 
some  rotation  of  the  spine.  The  amount  of  this  is  very  variable,  and  spine  usually 
depends  upon  the  extent  of  the  curvature ; it  is,  doubtless,  due  to  the 
forcible  bending  of  the  bones  downward  with  the  ribs,  these  latter 
helping  to  rotate  the  vertebrse  upon  their  axes.  The  bones  may  be  so 
twisted  that  their  transverse  processes  project  backward,  carrying 
the  ribs  with  them,  the  anterior  surfaces  of  the  bodies  of  the  vertebra 
looking  towards  the  convexity  of  the  curve,  and  the  spinous  processes 
laterally  towards  the  concavity.  The  thorax  is  thus  much  distorted, 
the  side  corresponding  to  the  curve  being  expanded,  and  the  opposite 
one  greatly  cotitracted.  This  is  well  seen  in  the  annexed  drawings. 

Fig.  83  taken  from  a living  patient,  and  Fig.  82  from  a preparation. 

The  diagnosis  is  not  very  difficult  when  the  deformity  is  well  deve-  Diagnosis, 
loped,  the  double  curve  giving  the  spine  a sigmoid  form,  which  istypical. 

In  less  severe  cases  this  curve  can  readily  be  removed  by  extension 
of  the  body,  either  by  lifting  the  patient  from  the  ground  by  a 
hand  in  each  axilla,  or  by,  what  is  better,  the  vertical  suspension  of 
the  patient  bj'  his  hands  from  a bar  or  a pulley.  In  the  more  severe 
forms,  such  as  that  shown  in  the  following  drawing,  the  deformity  is  per- 
manent, the  ribs  are  thrown  out  in  an  extreme  degree,  pushing  the 
scapula  outwards  and  upwards,  and  the  lumbar  curve  is  in  the  oppo- 
site direction  to  the  dorsal.  The  whole  thorax,  abdomen,  and  pelvis 
1 are  altered  in  shape  and  position  by  the  deformity. 

Treatment.— In  treating  these  cases  it  is  necessary  in  the  first  Treatment. 


curvature  of  the  spine. 

Anterior  view.  Posterior  view. 

Guy’s  Hosp.  Mus.,  No.  1000™.  Taken  from  Emma  J — , set.  14. 

attention,  and  the  alteration  in  the  spine  becomes  thereby  a secondary 
matter.  But  in  the  great  majority  of  eases  of  lateral  curvature,  the 
When  due  to  spinal  affection  is  the  result  of  impaired  health,  and  constitutional 
debility.  remedies  are  demanded.  The  treatment  must  be  directed  to  an  im- 
provement of  the  general  health,  and  tonics,  such  as  iron,  quinine,  and 
cod-liver  oil,  should  be  administered.  Good  air  and  good  food  are 
essential,  and  in  certain  cases  local  treatment  is  of  great  value. 

The  feeble  muscles  and  weakened  ligaments  should  have  rest,  though 
they  are  to  be  kept  in  health  by  moderate  exercise,  they  are  never,  how- 
ever, to  be  fatigued.  If  fatigue  be  experienced  from  walking  one  hour, 
such  exercise  must  be  curtailed  to  a shorter  period.  If  backache  be  pro-] 
duced  by  exertion,  less  must  be  taken.  Exercise  is  to  be  allowed,  but  not 
to  the  extent  of  producing  fatigue.  Sitting  and  standing  ought  not  to  be 
sanctioned.  The  patient  should  recline  at  stated  intervals  in  any  posi-' 
tion  that  gives  the  greatest  ease.  When  the  deformity  is  definite  and 
the  dorsal  curve  is  to  the  right  side,  as  is  nearly  always  the  case,  the 
patient  should  rest  upon  that  side  with  a pillow  beneath  the  right  arm  ' 
the  weight  of  the  body  in  that  position  acting  as  an  extending  force 
upon  the  curved  spine,  and  thereby  tending  to  reduce  the  curve.  By^ 
resorting  to  this  practice  two  or  three  times  a day  for  a definite  period,' 
depending  upon  the  nature  and  severity  of  the  affection,  much  good- 
may  be  obtained  and  very  severe  curvatures  remedied.  Cold  sponge” 
or  shower  baths,  if  they  can  be  borne,  are  always  beneficial,  so  also  is  a 
moderately  firm  bed,  a'spring  mattress  being  better  than  a feather  bed.' 
Gentle  calisthenic  exercises  are  valuable  adjuncts  to  treatment  when 
practised  with  discretion,  and  particularly  the  voluntary  vertical  ex- 
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place  to  determine  the  cause  of  the  deformity.  Should  there  be  any 
structural  disease,  such  as  a growth,  or  carious  bone,  these  will  require 
Fig.  83. 


Fig.  83. 
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tension  of  the  patient’s  body  by  manual  suspension  from  a bar  or 
pulley  ; yet,  it  should  be  remembered,  that  a weak  spine  is  being  dealt 
with,  and  anything  like  violence  may  be  very  detrimental. 

Should  the  curvature  have  been  encouraged  by  any  faulty  habit,  such 
as  standing  on  one  leg,  or  in  one  position,  or  the  use  of  one  arm,  it  is 
almost  needless  to  say  that  the  habit  should  be  discontinued. 

The  objects  of  treatment  are,  therefore — 1.  To  improve  the  general  General 
condition  of  the  body.  2.  To  give  rest  to  the  strained  and  weakened  objects  of 
muscles  and  ligaments.  3.  To  strengthen  the  muscles  that  support  the  treatment, 
spine  by  exercise,  which  must  be  carefully  regulated  to  prevent  fatigue. 

4.  To  restore  the  spine  to  its  normal  direction  by  posture,  and  by  pres- 
sure applied  in  the  horizontal  position. 

Mechanical  contrivances  have  been  much  vaunted,  and  are  often  on 
employed.  I confess,  however,  to  having  little  faith  in  their  value  as  mechanical 
curative  agents.  They  tend  to  cause  atrophy  of  the  muscles  that  sup-  support, 
port  the  back  instead  of  strengthening  them,  and  thus  to  make  the 
deformity  permanent.  In  bad  and  exceptional  cases  they  may,  how-  Useful  in 
ever,  be  employed  when  the  treatment  sketched  out  cannot  be  borne  exceptional 
or  is  inapplicable,  and  of  all  supports  that  of  Sayre’s  is  the  best.  <=sses. 
When  the  deformity  is  irremediabie  and  support  essential  to  allow  the 
patient  to  move  about,  such  an  instrument  is  of  great  value. 

It  is  probable  that  the  deformity  in  its  early  stage  chiefly  arises 
from  a compressed  condition  of  the  intervertebral  substance,  it  being 
well  known  that  this  material  is  capable  of  being  compressed  one  fourth 
of  its  thickness.  Hence  a person  by  maintaining  the  erect  posture 
during  the  day,  will  be  an  inch  shorter  at  night  than  in  the  morning. 

Any  lateral  curvature  of  the  spine,  however  produced,  unless  remedied, 
will  increase  and  he  complicated  with  rotation.  When  unequal  ver- 
tical compression  is  therefore  kept  up,  the  deformity  produced  by  it 
becomes  permanent,  and  the  growing  bones  necessarily  assume  shapes 
and  positions  corresponding  to  the  deformity,  and  tending  to  increase  it. 

Angular  Curvature  of  the  Spine. 

This,  which  is  generally  known  as  Pott’s  curvature,  is  due  to  a Angular 
destructive  inflammatory  change  of  the  bodies  of  the  vertebrm  and  curvature, 
intervertebral  substances.  It  begins  usually  in  the  latter  structure, 
although  the  bone  itself  may  be  its  primary  seat,  and  is  at  times  asso-  paiiiology 
ciated  with  tubercular  deposit  in  the  tissue,  though  there  is  no  exddence 
to  prove  that  it  is  always  due  to  the  presence  of  tubercle.  The  curva- 
ure  is  directly  due  to  the  destruction  of  the  bodies  of  the  vertebrae  and 
the  intervening  intervertebral  substance,  the  upper  vertebra  falling 
down  towards  the  lower,  and  joining  with  it.  When  the  bodies  of 
many  of  the  vertebrae  are  involved,  the  deformity  will  be  severe;  a pre- 
paration in  Guy’s  Museum  (1006^“,  Fig.  84)  shows  the  bodies  of 
twelve  vertebrae  implicated,  but  a cure  resulted.  Paralysis  may  Spinal 
attend  this  affection,  though  it  is  rare  to  find  the  cord  involved  in  the  par^ysis. 
disease ; the  most  destructive  changes  taking  place  in  the  bones;  great 
deformity,  even  to  an  acute  bending  of  the  cord,  may  exist,  without 
giving  rise  to  nervous  complication  (Fig.  85).  The  paralysis  too 
may  be  lasting,  but  more  commonly  is  only  temporary.  Angular  curva- 
ture may  occur  at  any  period  of  life,  but  is  more  liable  to  appear  during 
the  growth  and  development  of  the  spine ; and,  consequently,  is  more 
frequently  found  in  childhood.  From  a remarkable  preparation  in  the 
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Termination 
in  aucliylosis. 

Situation  of 
the  disease. 


Spinal 

abscess. 


Psoas 

abscess. 


Lumbar 

abscess. 


Gluteal 

abscess. 


Pharyngeal 

abscess. 


Guy’s  Hosp.  Mus.  (1004.82)  ifc  would  seem,  that  it  may  attack  the  foetus 
in  utero,  the  bodies  of  three  or  four  of  the  dorsal  vertebrae  in  this  case 
FiG.  84.  Fig.  gs. 


Angular  curvature  of  the  Angular  curvature  of  the  spine,  the  same 

spine.  as  that  illustrated  in  the  former  figure, 

taken  from  a patient  tet.  35. 

being  clearly  fused  together  from  disease,  thus  giving  rise  to  angular 
curvature. 

When  a cure  takes  place,  it  is  generally  by  anchylosis ; occasionally, 
however,  the  parts  are  held  together  simply  by  fibrous  tissue. 

The  disease  more  commonly  attacks  the  lower  dorsal  region  of  the 
spine  than  any  other,  although  the  cervical  and  lumbar  regions  are  not 
seldom  implicated.  In  rare  cases,  it  attacks  two  different  regions  of 
the  spine.  It  may  run  through  its  whole  course  even  to  a cure,  with- 
out giving  rise  to  any  external  suppuration ; more  commonly,  however, 
an  abscess  makes  its  appearance. 

Spinal  abscess. — Pus  will  sometimes  find  its  way  from  the  dorsal 
region  beneath  the  fascia  that  covers  in  the  psoas  muscle  under 
Poupart’s  ligament,  and  then  appear  as  a swelling  in  the  groin  at 
its  inner  half  (psoas  abscess).  The  swelling  may  bmTOw  down- 
ward, and  involve  the  whole  thigh  in  one  large  abscess.  W’hen  the 
disease  is  in  the  lumbar  region,  pus  may  burrow  between  the 
dense  layers  of  fascia  that  bind  in  the  quadratus  lumborum  muscle, 
and  appear  in  the  front  of  the  abdomen,  above  Ponpart’s  ligament, 
or  in  the  loin  (lumbar  abscess).  In  other  cases,  it  will  make  its 
way  under  the  fascia  that  covers  in  the  iliacus  muscle,  and  appear 
beneath  Poupart’s  ligament,  but  at  its  outer  half.  In  other  instances, 
again,  the  matter  will  find  a passage  downwards  into  the  pelvis,  and 
either  make  its  way  through  the  sciatic  notch  into  the  gluteal  region 
(gluteal  abscess),  or  pass  downwards  behind  the  trochanter  major  to 
the  thigh.  In  still  rarer  cases  the  pus  appears  by  the  side  of  the  rectum. 

When  the  cervical  region  is  the  seat  of  the  disease  suppuration  may 
appear  in  the  pharynx  as  u pharyngeal  abscess,  or  externally  in  the  neck 
behind  the  sterno-cleido-mastoid  muscle.  The  following  case  is  a good 
example  of  this  ; 
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A boy,  £Bt.  3,  was  brought  to  me  at  Guy’s,  in  1862,  for  some  affection  Examples, 
of  his  upper  cervical  vertebrae,  consequent  on  a fall  down  stairs  upon  his 
head.  An  abscess  formed  two  months  after  the  accident  behind  the 
left  steruo-cleido-mastoid  muscle,  from  which  place  a piece  of  the 
lamina  of  a vertebra  escaped  six  months  afterwards.  He  kept  his 
bed  for  upwards  of  a year,  when  he  got  up  with  a stiff  neck.  He  was 
unable  to  nod  or  rotate  the  head,  clearly  showing  that  the  joints 
between  the  occipital  bone  and  the  first  two  vertebraj  had  been  diseased 
and  become  anchylosed.  In  1867  this  boy  again  came  under  my 
notice.  His  head  was  quite  fixed ; the  cervical  vertebrae  seemed  shorter 
than  usual,  but  no  irregularity  existed. 

The  annexed  drawings  (Figs.  86,  86a,  86b),  taken  from  Ellen  T — , 
set.  14,  a patient  of  Mr.  Poland's,  illustrate  a severe  case  of  cervical 
disease  with  lateral  deformity.  In  this  patient,  a good  result  was 
obtained  by  means  of  the  apparatus  depicted  in  Fig.  86b,  the  cure 
resulting  in  anchylosis. 


Fig.  86. 


Fig.  86a. 


Fig.  86b. 


From  any  of  these  abscesses  bone  may  exfoliate,  and  it  may  be  coughed  Exfoliation 
up  from  the  pharynx,  or  discharged  through  the  neck.  I have  seen  a mass  of  bone, 
of  bone,  the  size  of  a nut,  come  away  from  a lumbar  abscess,  and  a 
piece  of  bone,  clearly  spinal,  discharged  from  an  abscess  of  the  thigh, 
opening  above  the  knee-joint.  In  a case  brought  under  my  notice  by 
a valued  dresser,  Mr.  Burgess,  the  anterior  half  of  the  atlas,  with 
its  articular  facets,  was  expectorated,  recovery  ensuing ; and,  in 
Guy  s Hosp.  Museum,  there  is  a preparation  of  the  odontoid  process 
similarly  got  rid  of.  In  fact,  from  all  these  spinal  abscesses,  bone  may 
06^  discharged,  and,  what  is  more,  recovery  follow. 

Suppuration,  however,  does  not  always  take  place.  A woman.  Anchylosis 
set.  30,  came  under  niy  care  in  1859  for  a stiffness  of  her  head  and  without 
neck,  that  had  been  increasing  for  two  years,  and  which  she  regarded 
as  rheumatic.  When  I saw  her  the  head  was  immovably  fixed  and 
slightly  rotated  to  the  right  side.  Rotation  and  nodding  were  impos- 
sible. There  was  much  thickening  about  tbe  cervical  vertebrae,  with 
pains  darting  upward  to  the  vertex  and  downward  to  the  shoulder. 

By  rest  iu  bed,  fomentations,  and  tonics,  all  these  disappeared  and 
recovery  ensued,  but  with  a stiff  neck.  My  colleague.  Dr.  Fa^o-e  has 
also  recorded  in  the  ‘Path.  Soc.  Trans.’  for  1877  a remarkable  case  of 
synostosis  of  the  arches  of  the  vertebrae,  of  the  ribs  to  the  vertebrae, 
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Mode  of 
detection. 


and  hip-joint,  in  which  a bending  of  the  dorsal  vertebrae  forward  with 
immohility  were  the  only  symptoms  of  spinal  disease  that  existed 
(Fig.  87).  It  occurred  in  a man,  ajt.  34,  who  died  with  inflammation 
and  dilatation  of  the  hronchial  tubes  from  asphyxia,  his  breathing 
having  been  entirely  diaphragmatic  from  a want  of  movement  in  the 

costal  joints. 


Pig.  87. 

5o(n£its  process 
[ Transverse  process 


Difficult  in 
early  stage. 


Diagnosis. — When  any  acute  an- 
gular curvature  of  the  spine  exists 
there  can  he  no  difficulty  in  recog- 
nising the  nature  of  the  disease,  or 
the  process  by  which  the  curvature 
has  been  brought  about.  When 
a large  abscess  coexists  with  the 
deformity,  there  is  good  reason  to 
suspect,  that  the  one  is  the  direct 
result  of  the  other,  more  particu- 
larly when  the  suppuration  can  be 
traced  up  to  the  spinal  deformity. 
The  difficulty  of  diagnosis  is  felt  in 
the  early  stage  of  the  disease  before 
change  has  taken  place, 
^nd,  it  is  here  that  great  care  is 
needed,  because  if  any  decided  good 
is  to  be  gained  by  treatment,  it  is 
at  this  early  period.  What,  then, 
are  the  indications  which  denote  the 
presence  of  spinal  disease  ? Local 
and  persistent  pain  is  probably  the 
earliest,  and  when  this  is  accom- 
panied by  local  tenderness  on  firm 
pressure  the  surgeon’s  suspicions 
should  he  excited.  When  to  these  symptoms  the  patient  exhibits  a 
riqidity  of  the  spine  in  walking  or  moving,  when,  on  being  told  to 
pick  up  anything  from  the  ground,  he  lends  his  knees  in  preference 
to  lending  his  lack,  the  diagnosis  becomes  more  certain.  When  pain 
is  detected  in  the  course  of  any  of  the  nerves  coming  from  the  seat 
of  the  affection;  when  the  patient  complains  of  any  sudden  jar  of  the 
back  by  a slip  down  stairs  or  by  any  jump;  when  any  constitutional 
disturbance  is  present,  such  as  a quick  pulse,  occasional  febrihty,  and 
a furred  tongue ; when  all  these  symptoms,  or  many  in  combimition 
exist  during  that  period  of  life  when  hones  are  growing,  and  bone 
disease  is  ant  to  appear,  the  surgeon  should  always  suspect  disease 
o some  portion  of  II  spine,  and.  u^ntil  he  can  satisfy  himself  that  none 
sLh  exists,  it  is  a wise  plan  to  treat  the  case  as  if  were  present. 

May  simulate  It  is  true  that,  by  adopting  this  rule  of  practice, 

hysteria.  misled,  and  at  times  treat  a case  of  as  one  of  spinal  disease  , 

but  then  what  harm  ? He  will  probably  do  good  to  the  hysterical 
patient  by  the  treatment  he  would  adopt  for  the  spinal  complaint,  while 
he  would^  certainly  do  much  harm  to  the  latter,  by  neglecting  such 

“ "itTs^'an  Sterest^g"  diSnS  the  best  cases  of 

recoveiw^tire  worst  ^les  & spinal  curvature  and  disease  are 
to  be  tLnd  amongst  that  miserable  class  of  patients  who  have  never 
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had  any  chance  of  receiving  proper  treatment;  who  have  never  had 
rest  or  any  care ; in  whom  the  disease  has  run  its  course  untended  and 
uncared  for,  and  yet,  in  whom  a cure  has  taken  place  with  firm  anchy- 
losis, although  with  deformity.  The  majority  of  these  cases  are 
examples  of  disease  of  the  dorsal  vertebrae.  How  far  this  deformity 
might  have  been  lessened  or  prevented  by  proper  treatment,  is  an  open 
question.  Nevertheless  it  is  beyond  all  doubt,  that  in  the  early  stage 
of  this  disease,  immobility  of  the  spine,  rigidly  and  persistently  main-  Value  of 
tained,  and  the  removal  of  downward  pressure  are  absolutely  essential  immobility, 
points  of  practice  to  be  observed.  Not,  however,  rest  upon  the  back, 
for  in  many  instances  this  supine  position  tends  rather  to  separate 
parts  that  ought  to  be  kept  in  contact ; but  rest  in  any  position,  prone 
or  supine,  the  patient  feels  to  be  most  comfortable. 

The  general  health  of  the  patient  must  be  maintained,  as  much  as 
possible,  by  simple  nutritious  food,  stimulants  enough  to  assist  diges- 
tion, and  no  more,  with  tonics,  such  as  iron,  quinine,  and  cod-liver  oil. 

When  pain  exists,  local  fomentations  are  often  a comfort ; occasion- 
ally too  the  application  of  a few  leeches  relieves.  Small  flying  blisters 
placed  alternately  on  either  side  of  the  painful  spot  are  sometimes  of 
use,  and  a plaster  of  belladonna  or  opium  rubbed  down  with  glycerine 
over  the  part,  is  a valuable  adjunct.  When  severe  nerve  pain  is 
present,  the  hypodermic  injection  of  morphia  may  be  used.  Sedatives 
must  be  given  to  induce  sleep  when  it  cannot  otherwise  be  obtained. 

Setons,  moxas,  and  mercury  are  not  to  be  recommended.  condemned 

By  the  adoption  of  this  line  of  treatment  a cure  may  be  obtained. 

It  must,  however,  be  followed  out  for  months,  and  even  years ; the 
greatest  care  being  taken  that  the  patient  is  not  released  too  soon, 
for  a relapse  is  always  a very  serious  affair. 

Dr.  Lewis  A.  Sayre’s  plaster-of- Paris  jacket  appears  to  me  to  be  Rnyre’s 
the  best  kind  of  apparatus,  for  it  is  simple,  economical,  easily  applied,  jacket, 
and  efficient,  securing  absolute  immobility  of  the  spine,  and  at  the 
same  time  giving  comfort  to  the  wearer,  it  can  be  readily  applied  by 
any  medical  practitioner  with  little  expense,  and  does  not  debar  the 
patient  from  the  benefit  of  fresh  air  and  change  of  scene. 

The  body  of  the  patient  to  whom  it  is  to  be  applied  is  first  to  be  Its  appli- 
coveredwith  a thick  closely-woven  merino  shirt,  which  is  to  be  fastened  cation, 
above  over  the  shoulders,  and  below  between  the  thighs ; in  a female 
oyer  a handkerchief.  A pad  of  sufficient  size,  which  Sayre  calls  a 
dinner  pad,  is  then  to  be  introduced  beneath  this  shirt  over  the  region 
of  the  stomach,  of  sufficient  size  to  supply,  when  it  is  removed,  a space 
Avhich  will  permit  of  distension  of  the  abdominal  parietes.  The  pa- 
tient is  then  to  be  supported  by  straps  carefully  adjusted  to  the 
axdlffi,  symphysis  mentis,  and  occiput  (Fig.  88),  attached  to  the  ex- 
tremities of  a cross  bar  which  may  be  suspended  from  a hook 
fa^ened  to  a beam  or  high  door  by  a compound  pulley,  the  body  being 
sufficiently  suspended  to  allow  of  its  weight  serving  as  an  extending 
force,  but  always  within  the  limit  of  pain.  The  trunk  is  then 
to  be  carefully  encased  from  below  the  crests  of  the  ilia  upwards  to 
the  axilla}  by  the  rapid  application  of  coarse  muslin  or  crinoline 
bandages,  2^^  inches  wide,  into  which  dry  freshly -ground  plaster-of- 
Paris  has  been  rubbed,  the  bandages  just  before  they  are  used  bein"' 
placed  vertically  in  tepid  water  deep  enough  to  cover  them,  and  left 
a sufficient  time  to  allow  all  bubbles  to  escape.  The  bandages  should 
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be  well  squeezed  before  they  are  rolled  round  the  body,  and  in  their  ap- 
plication care  should  be  taken  to  see  that  they  are  applied  flat,  without 
making  any  traction,  and  well  smoothed  down.  It  is  well  also  during 
this  process  to  wet  the  jacket  with  water,  and  rub  in  more  plaster. 

88a.  Fig.  88. 


Fig.  88.— Description  of  Sayre’s  apparatus  as  improved  by  Golding  Bird,  by  wbicli  tbedrag 
on  the  arms  and  head  can  be  varied  by  altering  the  relative  lengths  of  cords  i and 
G.  The  smaller  the  angle  at  g the  more  the  drag  on  the  head,  and  vice  versa. 

A.  Cross-bar  suspended  by  running  tackle  to  Sayre’s  tripod  or  to  hook  secured  to  cross- 
beam of  a folding  door.  n.  Pulley,  acting  upon  central  bar,  to  the  end  of  which  are 
suspended  the  iron  rings  c,  attached  to  head-piece,  e.  d.  Pulleys  connected  with 
arm  suspender,  r,  by  hook  o,  and  n,  ring,  worked  bv  running  cord  36  inches  long, 
which  can  be  lengthened  at  will  and  fastened  by  cleats,  o.  e.  Head-piece  made 
of  2-inch  worsted  webbing  sewn  into  a circle  274  indies  for  adult,  23  inches  for 
children,  with  (a)  chin-piece  made  of  wash  leather,  and  (4)  two  circular  sliders  of 
same  web,  6 inches  round,  attached  to  iron  rings,  o.  The  sliders,  by  being  slid  for- 
wards or  backwards,  can  be  made  to  pull  more  or  less  against  the  chin  or  occiput. 
F.  Arm  pieces  made  of  2-inch  cotton  web  one  yard  round,  capable  of  being  shor- 
tened by  buckle.  They  are  softly  padded  with  horse-hair  in  the  middle,  and  covered 
with  wash  leather ; each  carries  an  iron  ring,  H,  On  first  suspending  a patient  the 
running  cord,  g,  should  be  at  its  shortest,  the  centre  cord,  i,  at  its  longest. 

Fig.  88a.  Sayre’s  jury-mast  apparatus. — a.  Two  pieces  of  malleable  iron  bent  to  fit 
the  curve  of  the  back.  4.  Tliree  or  more  roughened  strips  of  tin  attached  to  iron, 
long  enough  to  encircle  the  body.  c.  Central  shaft  carried  in  a curve  over  the 
top  of  the  head  and  capable  of  being  elongated  at  will,  springing  from  cross- 
pieces of  a.  d.  Swivel  cross-bar  with  hoolts  attached  to  end  of  c,  from  which 
straps  depend  to  support  head  and  chin  collar,  e.  This  apparatus  is  applied  over 
the  jacket  with  a plaster  bandage. 


SPINAL  ABSCESSES. 


285 


The  patient  should  be  laid  down  in  the  recumbent  position  upon  a 
mattress  before  the  plaster  is  quite  set,  the  dinner  pad  removed,  and 
the  casing  slightly  flattened  in  front  of  the  anterior  superior  spinous 
processes  of  the  ilium,  to  guard  against  pressure.  The  merino  jacket 
may  then  be  unfastened  beneath  the  thighs  and  above  the  shoulders, 
and  turned  at  both  ends  over  the  casing,  the  ends  being  fastened 
down  by  a few  extra  turns  of  the  plaster  bandage. 

In  the  course  of  a fortnight,  if  all  things  go  on  well  and  no  evidence 
of  undue  pressure  in  any  part  exists,  the  casing  may  he  split  up  along 
the  front,  its  edges  bound,  eyelets  introduced,  and  a lace  inserted,  in 
order  that  it  may  at  times  be  removed  for  personal  cleanliness  and 
comfort,  and  reapplied.  The  jacket  should  be  worn  so  long  as  it  is 
easy,  and  when  worn  out  another  should  be  substituted. 

Where  extra  support  is  needed  strips  of  tin  three  quarters  of  an  When  extra 
inch  wide  may  be  bound  round  the  thorax,  or  applied  vertically  beneath  support  is 
the  bandage;  and  when  the  cervical  or  upper  dorsal  region  is  diseased ‘''-'‘1“'^®  • 
a vertical  splint,  Sayre’s  jury-mast  apparatus  (Fig.  88a),  to  take  oft’ 
pressure  of  the  head  and  prevent  rotation,  will  be  required.  When 
this  splint  is  used  for  lateral  curvatures  the  patient  should  suspend 
himself  by  his  arms. 

The  dinner  pad  should  be  made  of  cotton  wool,  folded  in  a hand-  Dinner  pad. 
kerchief  so  as  to  form  a wedge-shaped  mass  with  thin  edge  downwards. 

In  female  patients,  a pad  should  be  placed  over  each  hreast  and  re- 
moved with  the  dinner  pad  just  before  the  plaster  sets.  Smaller  pads 
may  be  placed  over  the  anterior  iliac  spines,  and  all  prominent  spinous 
processes  protected  from  pressure  hy  felt  plaster.  “ When  the  dis-  Protection  of 
ease  is  situated  in  the  dorsal  region  the  jacket  should  not  be  opened,  projecting 
for  the  reason  that  if  the  respiratory  movements  of  the  chest  are  per-  {’“jj'g  ® 
mitted  to  go  on  without  restraint,  the  heads  of  the  ribs  will  necessarily 
move  freely  and  the  disease  will  be  increased  rather  than  diminished. 

But  if  the  ribs  be  held  still,  and  the  diaphragm  thus  made  to  act  more 
fully,  the  breathing,  instead  of  being  thoracic,  is  rendered  diaphrag- 
matic and  abdomiual,  and  all  the  short,  grunting,  catching  respiration 
ceases.” 

In  acute  or  progressive  disease  suspension  is  dangerous,  and  vertical 
extension  is  to  be  applied  with  the  gi’eatest  caution.  Immobility  of  Caution, 
the  spine  is  the  essential  object  to  secure. 

Spinal  abscesses  should  not  be  opened  hastily,  inasmuch  as  they  Treatment  of 
may  become  absorbed  and  wither  away.  When  steadily  progressing,  spinal 
however,  they  must  be  dealt  with,  and  the  best  method  is  without 
douht  to  make  a free  opening  under  a piece  of  lint  saturated  with  oil 
carbolised  or  not.  I have,  however,  in  some  cases,  made  a free  opening 
into  the  abscess  without  any  such  precautions,  and  with  an  equally 
good  results— making  it  so  free  tha  tuo  pus  could  be  retained,  and,  if 
air  got  in,  it  as  freely  got  out  again.  Retained  pus  and  air  are  sure  to 
decompose,  but  if  a free  vent  be  made  for  both,  harm  rarely  ensues. 

To  allow  abscesses  to  enlarge  to  any  extent  without  interfering,  is  not 
good  surgery,  as  the  amount  of  constitutional  disturbance  that  follows 
the  opening  of  an  abscess  is  closely  proportioned  to  its  size,  and  a 
large  abscess  cavity  secretes  more  pus  than  a small  one.  It  is  true, 
that  after  the  opening  of  a chronic  abscess,  a patient  who  may  have 
been  fairly  well  becomes  feverish,  and  possibly  exhausted  hy  hectic ; 
but  it  should  be  remembered,  that  by  delay,  the  abscess  will  become 
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larger,  and  the  constitutional  disturbance  as  a consequence  more 
severe,  when  the  opening  has  taken  place. 

Disease  of  the  upper  cervical  vertebrse. — Disease  of  the  upper  two 
cervical  vertehraB  and  of  the  occipital  articulation  is  often  found,  and 
may  he  accounted  for  by  the  greater  mobility  of  the  joints,  and  con- 
sequent liability  of  the  ligaments  to  sprain  and  laceration.  Disease 
may  be  situated  in  the  bones  entering  into  the  formation  of  the  joints, 
or,  in  the  soft  parts  binding  them  together ; and,  with  the  disease,  some 
displacement  of  one  of  the  vertebrse  is  occasionally  met  with.  When 
the  disease  is  in  the  second  vertebra,  the  odontoid  process  may  separate 
and  even  exfoliate.  Such  a result  took  place  in  a case  illustrated  in 
Guy’s  Museum,  prep.  1018'®,  in  which  a woman  who  had  had  a stiff 
neck  for  months  coughed  up  the  necrosed  odontoid  process ; recovery 
took  place  with  a stiff  neck,  and  four  years  subsequently,  the  woman 
was  following  the  occupation  of  a barmaid. 

When  the  transverse  ligament  is  diseased,  the  odontoid  process  may 
become  displaced  and  the  cord  injured  (Guy’s  Museum,  prep.  1289^'). 
When  the  displacement  is  great,  sudden  death  may  take  place  under 
these  circumstances ; and  when  partial,  more  or  less  paralysis  may 
ensue,  according  to  the  amount  of  pressure  the  cord  has  sustained. 
Fixed  pain  about  the  cervical  vertebrae  with  pain  in  the  distribution 
of  the  occipital  nerves  and  stiff  neck,  is  always  suspicious  of  cervical 
disease;  and,  wdien  aggravated  by  rotation  or  downward  pressure 
of  the  head,  the  case  is  serious.  Under  these  circumstances,  the  aspect 
of  the  patient  is  very  characteristic;  the  chin  is  tilted  up,  and  all  the 
muscles  of  the  neck  become  rigid ; the  patient  may  even  support  the 
head  with  his  hands. 

Treatment  must  be  conducted  on  recognised  principles.  The  danger 
of  sudden  death  by  the  displacement  of  the  bones  must  be  diminished 
by  the  application  of  a support  to  keep  the  head  straight  and  prevent 
its  falling  forwards,  and  tliis  may  be  accomplished  by  the  application  of 
a collar  round  the  neck,  passing  under  the  chin  with  a support 
embracing  the  he.ad,  or  by  Sayre’s  jury-mast  apparatus  (Fig.  88a).  Rest 
in  the  horizontal  position  is,  however,  of  greater  value,  care  being  ob- 
served to  keep  a small  firm  pillow  underneath  the  neck,  to  preserve  the 
hollow,  and  in  this  way,  as  pointed  out  by  Hilton  in  his  classical  work 
ou  rest,  “ to  lift  up  the  body  of  the  second  vertebra  and  remove  the 
odontoid  process  from  the  lower  part  of  the  medulla  oblongata,  and 
thus  prevent  the  fatal  results  of  pressure  upon  it.”  At  the  same  time 
the  head  should  be  kept  at  rest  by  means  of  sand-bags  applied  laterally. 
Remedies  that  have  been  mentioned  in  the  treatment  of  angular  curva- 
ture of  the  spine  are  here  of  use.  In  cases  of  severe  spinal  curvature, 
there  is  good  reason  to  believe  that  the  span  of  life  is  often  shortened, 
on  account  of  the  interference  with  the  respiratory  and  circulatory  func- 
tions caused  by  the  deformity.  My  colleague.  Dr.  Fagge,  has  written 
an  interesting' paper  on  this  subject.  (‘  Guy’s  Hosp.  Rep.,’  1874.) 

INJURIES  AND  DISEASES  OF  THE  NERVES. 

When  a nerve  is  struck  or  contused,  pain  is  produced,  and  it  m.ay  be 
of  a passing  tingling  character,  or  of  a far  more  severe  kind.  Most 
people  are  rendered  familiar  with  these  facts,  by  an  occasional  blow 
upon  the  ulnar  nerve,  or  what  is  called  the  “funny  bone.”  When  the 
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blow  has  been  severe,  the  pain  may  be  lasting,  and  the  functions  of  the 
nerve  so  disturbed  or  interfered  with  as  to  give  rise  to  loss  of  power  or 
sensation  in  the  parts  supplied  by  the  injured  nerve.  A man,  set.  29,  Examples, 
went  to  sleep  with  his  elbow  resting  on  a table,  and  when  he  awoke 
there  was  complete  paralysis  both  of  motion  and  sensation  of  the  parts 
supplied  by  the  ulnar  nerve.  When  I saw  him  two  days  afterwards,  these 
symptoms  were  very  marked ; there  was  also  tenderness  over  the  nerve 
behind  the  inner  condyle;  to  which  spot  a blister  was  applied.  In  a fort- 
night returning  sensation  appeared,  with  some  slight  power  of  motion  ; 
and  in  five  weeks  he  was  well.  This  was  clearly  a case  of  paralysis  of  a 
nerve  from  contusion.  A man,  set.  46,  received  a blow  upon  his 
ulnar  nerve  against  a chair.  No  pain  appeared  at  the  time,  but  three 
hours  later,  pain  and  numbness  showed  themselves,  and  at  this  time 
some  thickening  over  the  spot  could  be  made  out.  In  the  course  of 
three  weeks  these  symptoms  disappeared  and  recovery  was  complete. 

In  this  case  it  would  apppear,  as  if  some  ha;morrhage  had  taken  place 
into  the  nerve  sheath,  giving  rise  to  the  parah’sis,  which  disappeared 
as  the  blood  was  absorbed. 

Wounds  of  Nerves. 

When  a nerve  is  wounded,  pain  is  produced,  and  this  may  be  of  Wounded 
a passing  or  more  permanent  character.  In  nervous,  hysterical  sub-  nerve, 
jects  the  nerve  pain  is  sometimes  severe  and  persistent,  and  is 
then  called  neuralgia.  It  may  be  confined  to  a branch  of  the  injured 
nerve,  or  it  may  involve  the  whole  trunk. 

When  a nerve  is  divided,  complete  paralysis  of  the  parts  supplied  by  Divided 
it  follows.  It  may,  however,  reunite  and  recovery  may  thus  take  place,  nerve. 
Paget,  in  his  ‘ Lectures  on  Surgical  Pathology,’  3rd  ed.,  has  related  a case 
of  complete  division  of  the  median  nerve,  in  which  the  trunk  had  nearly 
recovered  its  conducting  power  a month  after  the  wound.  I have 
seen  a similar  case  in  which  recovery  ensued  in  four  months.  The 
following  is  another  example  in  point.  A woman,  mt.  30,  came  to  E.vamplr. 
me  with  an  incised  wound  behind  the  inner  condyle  of  the 
humerus.  The  ulnar  nerve  had  been  completely  divided',  and  there 
was  perfect  paralysis  of  motion  and  sensation  of  the  parts  supplied 
by  it.  The  edges  of  the  wound  were  adjusted  and  the  arm  placed 
in  a sling.  A month  later,  she  returned  with  a burning  pain  in  the 
little  finger,  which  was  really  cold,  but  red,  swollen,  shining  and 
blistered;  and,  when  touched,  some  slight  sensation  was  produced. 

Cotton  wool  and  oiled  lint  were  applied,  and  the  arm  was  fixed  upon  a 
straight  splint.  The  original  wound  had  nearly  healed.  In  two  weeks 
the  finger  looked  natural ; sensation  in  it  and  all  other  parts  supplied 
by  the  nerve  had  improved.  In  another  month  she  returned  with  the  old 
symptoms  as  bad  as  ever.  They  had  reappeared  upou  the  removal  of  the 
splint  two  weeks  previously  ; but  on  its  reapplication  with  the  cotton 
wool,  they  again  disappeared.  The  splint  was  then  kept  on  for  two 
months  when  sensation  became  natural,  complete  repair  having  taken 
place  in  four  months.  When  seen  six  months  later,  she  was  still  well. 

The  red,  swollen,  shining,  and  blistered  condition  of  a finger  deprived  Cliarac- 
of  nerve  force  is  characteristic,  and  is  generally  associated  with  the 
sensation  of  a burning  pain  and  loss  of  temperature,  amounting  some- 
times to  a depression  of  9°  or  10°  Fahr.  These  symptoms  are  clearly 
due  to  mal-nutrition.  When  the  nerve  repair  does  not  take  place,  these 
symptoms  are  very  apt  to  return  from  time  to  time,  on  any  change 
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of  temperature  or  depression  of  the  general  power  of  the  patient.  When 
the  ulnar  nerve  is  completely  paralysed,  in  which  case  atrophy  of  the 
muscles  supplied  by  it  ensues,  the  aspect  of  the  hand  is  very  character- 
istic, the  wasting  of  the  interosseous  muscles,  with  the  abductor  indicia 
(also  an  interosseous),  and  all  those  of  the  little  fingers,  giving  rise  to 
a peculiar  hollowing  of  the  parts  between  the  metacarpal  bones  which 
is  typical.  Nerves,  when  divided,  do  not,  however,  always  reunite. 
When  a piece  has  been  removed,  either  by  accident  or  by  design,  as  in 
the  operation  for  tic  douloureux,  the  restoration  of  function  is  very 
rare,  though  it  may  occur. 

Treatment. — Bruised  nerves  are  to  be  left  alone,  natural  processes 
being,  as  a rule,  amply  sufficient  to  effect  a cure.  When  recovery  is 
slow  and  associated  with  pain  in  the  injured  part,  the  application  of  a 
small  blister  is  beneficial.  When  a nerve  is  divided,  it  is  well  to  put  the 
divided  ends  as  closely  in  contact  as  possible ; to  place  the  limb  in 
such  a position  as  will  prevent  any  separation  of  the  divided  portion  ; 
to  keep  the  paralysed  parts  warm  with  cotton  wool  and  of  an  equable 
temperature,  and  the  whole  limb  at  rest,  until  complete  repair  has  taken 
place.  The  application  of  a suture  to  a divided  nerve  is  a legitimate 
proceeding  j though  not,  however,  uniformly  successful.  Mr.  Favell,  of 
Sheffield,  has,  recently  published  some  evidence  in  favour  of  the 
practice  (“Address  on  Surgery,”  ‘ British  Medical  Journal,’  August 
5th,  1876),  and  Dr.  Weir  Mitchell  has  shown  that  in  120  cases  of  nerve 
section,  regeneration  of  nerve  took  place  in  most  in  about  six  months 
(‘American  Journal  of  Medical  Science,’  April,  1876).  When  much  nerve 
pain  exists  belladonna  or  opium  rubbed  dowm  with  glycerine  is  a nice  ap- 
plication, and  the  hypodermic  inj  ection  of  morphia  is  often  of  much  value. 

Neuralgia,  tic  douloureux. 

The  subject  of  neuralgia  belongs  more  properly  to  the  physician  than 
to  the  surgeon,  yet  the  latter  is  often  called  upon  to  consider  cases  of  this 
nature.  The  first  point  to  determine  is  whether  the  pain  is  due  to  any 
local  cause,  and,  if  so,  to  remove  it.  Thus,  a decayed  tooth  too  often  is 
the  cause  of  pain  in  the  course  of  branches  of  the  fifth  nerve,  although 
the  tooth  may  have  neither  ached  nor  exhibited  any  external  evidence 
of  decay.  The  pressure  of  a small  tumour  on  a nerve,  some  irregularity 
in  the  bone,  or  a cicatrix  involving  a nerve,  are  causes  which  some- 
times require  the  surgeon’s  interference  to  effect  a cure.  The  follow- 
ing example  illustrates  these  remarks : — A man,  set.  41,  came  under 
my  care  in  1866  for  severe  pain  down  the  anterior  and  outer  por- 
tion of  his  left  leg  and  foot,  with  almost  complete  paralysis  of  the 
extensor  muscles.  The  symptoms  had  been  coming  on  gradually  for 
years,  and  had  followed  a severe  w'ound  sustained  twelve  years  pre- 
viously, over  the  head  of  the  fibula.  There  was  a hard  cicatrix  over 
the  head  of  the  fibula,  which  clearly  involved  the  external  popliteal 
nerve.  I made  two  deep  vertical  incisions  on  either  side  of  the  cica- 
trix, by  this  means  taking  tension  off  the  nerve,  and  affording  com- 
plete relief;  six  weeks  later  he  was  still  well.  Whenever  neuralgic  pain 
is  associated  with  a cancerous  tumour,  or  comes  on  after  its  removal, 
the  surgeon  should  suspect  the  existence  of  some  secondary  cancerous 
deposit  in  the  course  of  the  sensory  nerve. 

The  great  majority  of  cases  of  neuralgia,  however,  have  a constitu- 
tional origin,  and  their  cause  is  to  be  found  in  some  hereditary  ten- 
dency, in  depression,  anxiety,  or  some  obvious  derangement  of  health,  . 
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such  as  is  expressed  by  the  term  anaemia.  Many,  too,  have  a mala- 
rious origin,  and  depend  on  climatic  influences  such  as  residence 
in  a damp  or  wet  place.  Cases  of  neuralgia  are  of  frequent  occur- 
rence, and  represent  what  would  have  been  formerly  ague,  showing 
the  influence  of  the  miasmatic  air.  The  disease  known  as  “ tic 
douloureux”  is  an  affection  of  the  fifth  nerve  and  its  branches,  but  any 
nerve  in  the  body  is  liable  to  sufter.  The  pain  is  often  very  intense,  and 
recurs  in  paroxysms  at  certain  hours,  or,  on  exposure  to  draught  or  cold. 

Treatment. — The  treatment  of  these  cases  of  neuralgia  must  be  Treatment, 
regulated  entii-ely  by  their  cause.  When  a local  cause  can  be  made  Local, 
out,  its  removal  is  the  only  remedy — for  example,  the  removal  of 
a tooth,  of  a tumour,  or  of  a bulbous  extremity  of  a nerve.  When 
hysteria  complicates  the  case,  or  any  uterine  disturbance,  tonics  are 
suggested,  such  as  iron,  zinc,  or  quinine,  and  of  these,  full  doses  may 
be  given.  When  malaria  appears  to  be  the  cause,  bark  or  quinine  is 
invaluable.  In  local  neuralgia,  more  particularly  in  sciatica,  the  hypo- 
dermic injection  of  morphia  in  one-third  or  half-grain  doses  often  acts 
as  a charm.  The  fluid  should  be  injected  in  the  course  of  the  nerve, 
and  in  all  forms  of  neuralgia  is  of  value.  Chloroform,  belladonna,  and 
opium,  locally  applied,  are  also  valuable.  Tlie  general  condition  of  General, 
the  patient  should  always  be  attended  to,  and  the  treatment  directed  to 
its  improvement.  Good  food,  fresh  air,  and  tonics,  are  ahvays  essentials. 
Purgatives  are  seldom  necessary,  and  must  be  regulated  so  as  not  to  de- 
press. Stimulants,  but  not  in  excess,  are  of  great  use.  In  females, 
the  condition  of  the  uterine  organs  should  always  be  carefully  at- 
tended to. 

In  obstinate  cases  of  neuralgia,  the  division  of  the  nerve  has  been  Division  of 
performed  with  occasional  success.  It  is  not,  however,  an  operation 
in  favour  of  which  much  can  be  said.  WTien  the  cause  of  the  neuralgia 
is  peripheral,  it  may  succeed  for  a time,  but  in  these  cases,  spontaneous 
recovery  is  not  unusual ; and,  when  some  central  mischief  is  the  source 
of  the  pain,  the  operation  is  not  likely  to  be  of  service.  Nevertheless,  in 
desperate  cases,  the  excision  of  a portion  of  the  ofiending  nerve  is  a 
justifiable  operation;  it  has  been  of  use,  and  may  be  so  again.  Sir  J. 
layrer  has  related  in  the  ‘Medical  Times’  for  1868  a case  of  sciatica 
in  a syphilitic  man,  set.  30,  in  whom  swelling  was  detected  in  the 
nerve  sheath,  and  pain  was  at  once  relieved  by  puncturing  the  part 
with  a knife. 

Neuroma. 

Any  tumour  connected  with  a nerve  is  called  a neuroma.  These  Neuroma, 
neuromata  may  be  of  a fibrous  or  of  a fibro-cellular  kind,  and  there  is  Pathology, 
reason  to  believe  that  they  have  an  inflammatory  origin.  They  may 
be  very  small,  or  of  large  dimensions,  and  when  large,  they  may  contain 
cysts.  Sometiines  they  are  developed  within  the  nerve  sheath ; at 
others  they  are  situated  upon  it.  In  a third  class  the  fibrillse  of  the  nerve 
trunk  appear  to  be  separated  by  the  new  tissue,  or  to  become  incor- 
porated with  the  growth.  They  are  at  times  single,  but  more  frequently 
multiple ; and  occasionally  involve  nearly  every  cerebro-spinal  nerve 
in  the  body.  Wilks  has  recorded  such  a case  in  the  ‘ Path.  Soc.  Trans.,’ 
vol.  X,  in  which,  after  death,  neuromata  were  found  all  over  the  body, 
appearing  as  nodules  on  some  nerves,  and  as  distinct  tumours  on  others; 
the  nerves  appeared  of  irregular  size  and  were  indurated,  the  fibrous 
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tissue  being  infiltrated  among  the  nerve-fibres.  The  pneumo-gastric 
nerve  bad  a tumour  the  size  of  an  egg  upon  it.  Dr.  Smith,  of  Dublin, 
in  his  unrivalled  monograph  on  the  subject,  has  recorded  an  instance 
in  which  many  hundreds  of  such  tumours  existed  ; other  similar  cases 
might  be  quoted. 

These  tumours  are  not  painful,  as  a rule ; indeed,  in  the  most 
marked  examples  of  this  disease,  in  which  the  tumours  are  multiple, 
they  are  often  not  recognisable  till  after  death.  Pain,  however,  is  some- 
times present,  aggravated  on  pressure,  and  apparently  depending  much 
upon  the  mode  in  which  the  nerve  is  involved.  This  affection  is  not 
to  be  confounded  with  the  painful  subcutaneous  tumour. 

When  the  ends  of  a divided  nerve  become  bulbous  from  fibrinous 
effusion,  what  is  called  a traumatic  neuroma  is  formed.  When  this 
becomes  involved  in  the  cicatrix  of  a stump,  it  is  an  exceedingly 
painful  affection,  and  is  thought  by  some  surgeons  to  be  more  common 
after  flap  amputations  than  others.  It  must  be  remembered,  however, 
that  all  nerve  trunks  become  more  or  less  bulbous  after  amputation. 

Treatment. — There  is  no  reason  why  neuromata  should  be  re- 
moved or  touched,  unless  they  are  large  or  painful.  When  from  these 
causes  they  require  treatment,  the  operation  should  be  performed, 
care  being  observed  to  dissect  the  tumour  from  the  nerve,  when  it  is 
possible,  which,  however,  can  rarely  be  done.  Many  cases  are  on  record 
in  which  large  neuromata  have  been  excised  with  the  nerve  trunk  and  a 
good  recovery  has  followed,  even  with  a restoration  of  the  functions  of 
the  divided  nerve.  Traumatic  neuromata  should  always  be  excised 
when  causing  much  pain,  but,  when  associated  with  symptoms  of  spinal 
irritation,  which  may  possibly  be  due  to  a neuritis  travelling  up  the 
affected  nerve  trunk,  the  forcible  stretching  of  the  nerve  has  been  re- 
commended by  Billroth  and  Nussbaum,  and  practised  by  others ; but 
the  cases  known  to  me  in  which  it  has  been  tried  do  not  justify  me  in 
recommending  the  practice.  It  consists  in  the  free  exposure  of  the 
nerve  trunk  by  incision  and  the  application  of  forcible  traction  to  it 
both  proximally  and  distally.  The  traction  has  been  great,  as  one 
author,  in  describing  the  operation  as  applied  to  the  sciatic  nerve,  says 
that  “ the  limb  of  the  patient  should  be  lifted  from  the  table  by  the 
sciatic  nerve.” 

Painful  subcutaneous  tumours. 

These  tumours  are  clinically  to  be  separated  from  the  neuromata 
which  have  just  been  considered,  although  they  have  often  doubtless 
been  confused  with  them.  They  are  not,  however,  nerve  tumours.  They 
were  first  described  by  Wood,  in  the  ‘ Edinburgh  Medical  Journal’  for 
1812.  They  are  usually  single  and  situated  in  the  subcutaneous  tissue, 
and  are  rarely  larger  than  a small  bean.  They  are  encysted,  and  give 
to  the  finger  a hard  elastic  touch.  To  the  eye  they  appear  bright 
yellowish  or  a pearly  white,  and  are  made  up  of  fibro-cellular  or  fibrous 
tissue.  Intense  painfulness  is  their  clinical  peculiarity,  although  they 
have  no  such  nerve  connection  as  will  explain  their  excessive  sensi- 
bility. The  pain,  says  Sir  J.  Paget,  is  of  the  nature  of  that  morbid  state 
of  nerve  force  which  we  call  neuralgia. 

The  painful  character  of  these  tumours  is  very  peculiar.  It  is  not 
constant,  nor  does  it  appear  to  depend  upon  any  injury,  and  sometimes 
comes  on  without  any  assignable  cause  or  after  only  the  slightest 
touch,  the  pain  beginning  in  the  tumour,  gradually  increasing  in  in- 
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tensity  and  extent  till  it  becomes  almost  unendurable,  darting  from  the 
tumour  up  and  down  the  limb  or  over  the  body.  The  muscles  of  the 
limb  may  likewise  be  spasmodically  affected.  The  paroxysm^  may  last 
only  a few  minutes,  or  may  continue  for  hours,  and  subsides  as  it  appears, 
gradually,  leaving  the  parts  tender  that  were  the  seat  of  pain.  These 
painful  tumours  are  most  frequent  in  the  female,  the  neuromata  more 
frequent  in  the  male. 

Tbeatment.— The  only  treatment  is  the  excision  of  the  growth,  which  Excision, 
is  generally  effectual.  These  tumours  rarely  recur,  although  Sir  J. 

Paget  has  recorded  one  or  two  examples  of  recurrence. 


CHAPTER  YIII. 

DISEASES  AND  INJURIES  OF  THE  EYE,  &o. 

By  Chables  Higgens. 

EXAMINATION  OP  THE  EYEBALL  AND  ITS  APPENDAGES, 

The  examination  of  the  eyeball  will  be  considered  under  four 
heads : — 

1st.  By  the  unaided  eye. 

2nd.  By  means  of  lateral  illumination. 

3rd,  By  the  ophthalmoscope. 

(a)  Direct  examination. 

(b)  Indirect  examination. 

4tb.  By  manipulation. 

The  refraction  of  tlie  eyeball,  the  field  of  \usion,  &c.,  will  also  receive 
a short  notice. 

I.  Examination  by  the  unaided  Eye.  Examination 

In  order  to  examine  the  outer  surface  of  the  eyelids,  ocular  con- 
junctiva,  cornea,  anterior  portion  of  sclerotic,  aqueous  chamber,  and 
lachrymal  apparatus,  it  is  necessary  to  place  the  patient  in  a good 
light  (as  before  a window),  and  direct  him  at  first  to  close  the  eyes, 
then  open  them  widely,  and  look  by  turns  in  different  directions. 

To  examine  the  palpebral  conjunctiva  it  is  necessary  to  evert  the  How  to  evert 
upper  lid,  and  to  draw  the  lower  one  downwards.  Eversion  of  the  upper  lid. 
upper  lid  can  be  accomplished  thus : — The  surgeon,  standing  in  front 
of  the  patient,  should  direct  him  to  look  downwards  and  close  the  eyes  j 
he  should  then  place  the  forefinger  of  one  hand  upon  the  lid  at  the 
attached  or  upper  border  of  the  tarsal  cartilage,  and  make  gentle  pres- 
sure downwards  and  backwards,  so  as  to  cause  the  free  edge  of  the  lid 
to  stand  away  from  the  eyeball ; then  place  his  thumb  beneath  the  mar- 
gin of  the  lid,  and  make  a slight  upward  movement,  at  the  same  time 
continuing  the  pressure  with  the  finger ; by  this  means  the  lid  will  be 
made  to  turn  upon  itself  and  become  everted ; the  lid  may  also  be  everted 
by  pressing  a probe  horizontally  upon  its  outer  surface,  and  drawing 
it  upwards  by  means  of  the  lashes,  at  the  same  time  making  pressure 
downwards  with  the  probe. 

To  examine  the  conjunctiva  covering  the  lower  lid,  all  that  is 
necessary  is  to  place  the  finger  upon  the  margin  of  the  lid  and  draw 
it  strongly  downwards,  when  its  conjunctival  surface  will  become 
exposed. 
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Normal  Appearances. 

The  outer  surface  of  the  eyelids  is  covered  by  soft,  delicate  skin, 
which  is  thrown  into  folds  on  every  contraction  of  the  orbicularis ; their 
free  margins  are  of  some  thickness.  From  the  outer  edge  of  this  free 
margin  project  the  lashes  in  two  or  three  rows,  those  of  the  upper  lid 
being  thicker  and  longer  than  those  of  the  lower.  The  lashes  extend 
along  the  whole  outer  edge  of  each  lid,  but  are  much  fewer  and  more 
delicate  in  that  portion  extending  from  the  tear  punctum  to  the  inner 
canthus. 

The  inner  edge  of  each  margin  is  occupied  by  the  orifices  of  the 
Meibomian  glands,  which  are  seen  as  a close  set  of  yellowish  points. 
The  ocular  conjunctiva  is  smooth,  moist,  shining,  and  transparent, 
allowing  the  white  sclerotic  to  show  plainly  through  it;  a few  vessels 
are  generally  seen  running  from  the  outer  and  inner  canthi  towards 
the  cornea,  but  these  are  perfectly  consistent  with  a healthy  condition 
of  the  membrane.  The  caruncle  and  semilunar  fold  occupy  the  space 
immediately  external  to  the  inner  canthus,  the  former  appearing  as  a 
small  reddish-grey  projection,  the  latter  as  a well-defined  pinkish 
fold.  The  pal/pehral  conjunctiva  is  also  smooth,  moist,  shining,  and 
transparent,  and  appears  to  have  somewhat  of  a yellowish  colour  from 
the  tarsal  cartilage,  to  which  it  is  closely  and  evenly  united,  showing 
through  it.  That  portion  of  conjunctiva  refiected  from  the  lids  to  the 
globe  (jPor»fa;)  appears  somewhat  thickened  and  wrinkled,and  is  slightly 
more  vascular  than  the  ocular  and  palpebral  portions. 

Certain  parts  of  the  conjunctiva  require  to  be  specially  examined. 
The  portions  next  the  thickened  margin  of  the  lid,  the  fornix,  and 
about  the  caruncle,  are  the  most  likely  situations  for  the  lodgment  of 
a foreign  body.  That  portion  covering  the  attached  border  of  the 
tarsal  cartilage  also  should  be  noticed,  as  it  is  here  that  granular  oph- 
thalmia manifests  itself  most  plainly. 

The  cornea  is  smooth,  shining,  and  perfectly  transparent  throughout, 
except  in  the  case  of  old  people,  in  whom  a bluish-white  rim  (arcus 
senilis)  is  often  seen  occupying  more  or  less  of  the  structure,  somewhat 
within  its  margin ; no  blood-vessels  are  seen  on  its  surface  or  in  its 
substance. 

The  anterior  portion  of  the  sclerotic  is  pearly  white,  or  of  a pale 
bluish  tint,  and  shining.  It  is  plainly  visible  through  the  transparent 
conjunctiva  covering  it;  some  fine  vascular  twigs  may  occasionally  be 
seen  traversing  it  in  front  of  its  equatorial  region.  The  aqueous 
chamber  is  filled  by  the  aqueous  humour,  which  is  transparent,  colour- 
less, and  of  such  quantity  as  to  preserve  the  proper  curvature  of  the 
cornea  without  causing  tension,  or  allowing  of  laxity,  and  to  keep  it 
separated  from  the  iris  by  a considerable  interval. 

The  iris  varies  in  colour  in  different  individuals ; it  is  bright  and 
smooth,  presenting  in  health  no  appearance  of  blood-vessels.  Its  plane 
is  exactly  vertical;  the  pupil,  situated  somewhat  to  the  inner  side  of 
the  centre  of  the  iris,  is  perfectly  circular,  and  dilates  and  contracts 
quickly  with  variations  of  light. 

The  examination  of  the  lachrymal  apparatus  gives  chiefly  negative 
results;  the  position  of  the  tear  puncta  closely  in  contact  with  the 
ocular  conjunctiva  must  be  noticed ; pressure  with  the  finger  over  the 
lachrymal  sac  causes  no  escape  of  fluid  through  the  puncta,  neither 
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can  the  lachrymal  gland  be  felt  or  seen  in  a normal  condition  of  the 
parts. 

II.  Examination  by  Lateral  Illumination. 

By  this  method  all  the  parts  mentioned  above  are  seen  more  clearly,  ExHinination 
minute  foreign  bodies,  slight  opacities  of  the  cornea,  &c.,  which  might 
he  overlooked  in  examining  with  the  unaided  eye,  are  discovered,  and 
in  addition  the  whole  of  the  lens  and  the  anterior  portion  of  the  vitreous 
can  most  satisfactorily  be  looked  into. 

The  method  of  e.xamination  should  he  as  follows  : — The  patient  should 
he  seated  in  a dark  room  (the  pupil  having  been  previously  dilated 
with  atropine),  and  a lamp  placed  at  about  two  feet  distance  on  the 
left,  and  rather  in  front  of  his  face.  The  surgeon  should  stand  nearly 
in  front,  or  rather  to  the  patient’s  right  side,  and  facing  him ; he 
should  then  take  in  his  right  hand  a biconvex  lens  of  about  two  and  a 
half  inches’  focal  length,'  and  with  it  concentrate  the  light  on  the  sur- 
face of  the  cornea ; with  a little  manoeuvring  he  will  find  that  he  can 
throw  the  light  through  the  pupil  to  a considerable  depth  into  the  eye. 

The  patient  should  be  told  to  look  in  various  directions,  so  that  all 
parts  of  the  anterior  portion  of  the  eye  may  be  examined. 

The  results  obtained  by  lateral  illumination  are  chiefly  negative.  Results 
The  lens  in  health  is  perfectly  transparent,  and  in  youth  is  nearly  obtained, 
colourless,  but  some  bluish  lines  showing  its  division  into  difl’erent  seg- 
ments can  he  recognised  by  careful  examination.  As  age  advances, 
these  lines  become  more  marked,  and  the  whole  lens  appears  of  a bluish- 
grey  colour,  though  its  transparency  is  still  unaffected. 

Behind  the  lens  all  appears  dark,  but  any  tumour,  haemorrhage,  &c., 
occupying  the  anterior  part  of  the  vitreous  would  be  discovered. 

It  should  be  noticed  in  the  examination  by  lateral  illumination  that 
opacities  of  the  cornea,  &c.,  always  appear  with  greatest  distinctness  on 
the  side  which  is  farthest  from  the  light.  A second  lens  may  also  he 
used  to  magnify  the  parts  illuminated  by  means  of  the  first. 


III.  Examination  by  the  Ophthalmoscope. 

Description  of  the  instrument.— 'Mhe  ophthalmoscope,  as  used  at  the  Ophthalmo- 
present  day,  consists  essentially  of  a mirror  of  silvered  glass  or  polished  scope, 
metal,  having  a central  opening,  with  certain  accessory  portions  in  the 
shape  of  convex  lenses  of  different  foci,  used  as  objective  lenses;  clips 
and  other  contrivances  for  holding  ocular  lenses  behind  the  sight  hole 
of  the  ophthalmoscope,  together  with  the  ocular  lenses  themselves. 

The  ophthalmoscope  since  its  introduction  has  undergone  innumerable 
modifications,  both  in  principle  and  detail ; the  number  of  different 
instruments  now  in  use  being  nearly,  or  quite,  as  great  as  that  of 
ophthalmic  surgeons. 

The  most  useful  form  of  ophthalmoscope  is  that  of  Liebreich  ; li.hriprh-, 
the  latest  modification  (Fig.  89)  of  this  instrument  consists  of  a 
silvered  glass  concave  mirror  of  about  eight  inches’  focal  length 
having  a central  opening  in  the  silvering  of  a line  and  a half  diameter. 

The  mirror  is  fixed  in  a metal  hack,  having  a central  perforation  about 
double  the  diameter  of  the  opening  in  the  silvering.  Upon  the  metal 
back  is  fixed  a clip  for  the  purpose  of  holding  an  ocular  lens ; the  back 
is  screwed  to  a handle  about  two  and  a quarter  inches  lont>-.  The 

’ A lens  of  two  and  a half  inches’  focal  length  is  about  equal  to  one  of  sixteen  dinn 
tries  m the  metrical  system  (see  p.  301).  ='-Mceu  uiop- 
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accessory  portions  consist  of  two  object  lenses  of  two  and  a half  and 

three  inches  focal  length  respectively,^  and  five  ocular  lenses two 

convex,  of  six  and  twelve  inches  positive  foci  three  concave,  of  eight, 
twelve,  and  twenty-four  inches  negative  foci all  are  made  to  fit  into 
the  above-mentioned  clip.  A very  convenient  case  contains  the  whole. 

Method  of  using  the  ophthalmoscope. — There 
are  two  methods  of  using  this  instrument. 
The  first,  which  requires  much  practice,  is 
called  the  direct  method  of  examination,  or 
examination  of  the  erect  image,  with  the 
ophthalmoscope  alone,  without  the  aid  of  a 
biconvex  object  lens. 

The  second,  which  is  much  the  easier  of 
the  two,  is  called  the  indirect  method,  or  exa- 
mination of  the  inverted  image ; in  it  both 
the  ophthalmoscope  and  a biconvex  lens  are 
used. 

Direct  ophthalmoscopic  examination. — In 
this  method  a virtual  erect  image  situated 
behind  the  eye  is  seen.  The  examination  is 
conducted  in  the  following  manner: 

The  patient  being  seated  in  a dark  room, 
a gas  or  other  lamp  (gas  being  preferable) 
should  be  placed  at  the  side  corresponding 
to  the  examined  eye,  on  a level  with  it, 
but  so  situated  as  to  leave  the  cornea  in 
shade ; he  should  then  be  directed  to  look  forwards  and  a little  upwards, 
at  some  distant  object,  and  to  keep  the  eyes  as  steady  as  possible. 

Supposing  the  right  eye  to  be  examined,  the  lamp  should  be  placed 
at  the  patient’s  right  side  j the  observer,  standing  in  front  at  a dis- 
tance of  eighteen  inches  or  two  feet,  should  take  the  ophthalmoscope 
in  his  right  hand,  look  through  the  sight  hole  with  the  right  eye,  and 
reflect  the  light  from  the  lamp  through  the  pupil  of  the  patient’s  right 
eye.  If  the  examination  be  conducted  properly,  the  pupil  will  appear 
of  a bright  red  colour.  The  observer  should  then  look  for  the  optic 
disc,  which  is  situated  rather  to  the  inner  side  of  the  axis  of  the  eye- 
ball ; he  will  know  that  the  disc  is  in  view  from  the  alteration  in  colour 
of  the  pupil,  which  will  turn  from  red  to  white,  or  pinkish  white. 
Having  obtained  the  peculiar  reflection  of  the  optic  disc,  the  observer 
(taking  care  to  relax  his  own  accommodation)  should  approach  the  eye 
until  an  interval  of  only  two  inches  separates  his  cornea  from  that  of 
the  examined  eye.  Some  diflSculty  will  be  experienced  in  keeping  the 
eye  illuminated,  increasing  as  the  distance  between  the  observed  and 
the  observer  becomes  less;  this,  however,  will  be  overcome  by  practice. 
When  the  observed  eye  has  been  approached  to  within  a distance  of 
two  to  three  inches  (supposing  both  the  examining  and  examined  eye 
to  be  emmetropic),  a distinct  erect  and  greatly  magnified  image  of  the 
parts  occupying  the  fundus  of  the  latter  should  be  obtained ; most 
observers  will,  however,  find  the  image  sharpened  in  outline  and  detail 
by  using  a weak  concave  lens  behind  the  sight  hole  of  the  ophthalmo- 
scope. Should  either  the  observer  or  patient  be  myopic,  it  will  bo 

1 Sixteen  and  thirteen  dioptrics,  metrical  .system. 

2 About  seven  and  three  dioptrics,  convex. 

® About  five,  three,  and  one  decimal  five,  dioptrics  concave. 


Fig.  89. 


Liebreich’s  ophthalmoscope. 


OPHTHALMOSCOPIC  EXAMINATION. 


295 


found  necessary,  in  order  to  examine  the  erect  image,  to  place  behind 
the  sight  hole  of  the  ophthalmoscope  a concave  lens,  which  rather 
more  than  neutralises  the  existing  ametropia. 

The  examination  of  the  erect  image,  although  requiring  considerably 
more  practice  than  that  of  the  inverted,  should  never  be  neglected,  as  it 
gives  much  more  satisfactory  evidence  of  minute  changes  in  the  fundus 
ocuH,  all  the  parts  being  seen  highly  magnified  (about  14i  times).  It 
gives,  however,  a less  extensive  field  of  vision,  on  account  of  the  size  Size  of 
of  the  objects,  which  only  allows  small  portions  of  them  to  be  seen 
through  the  pupil  at  one  time. 

The  optic  disc,  retinal  vessels,  and  other  parts  occupying  the  fundus, 
should  be  examined  by  looking  in  different  directions  through  the 
pupil ; the  observed  eye  being  kept  steadily  fixed  during  the  examina- 
tion upon  some  distant  and  suitably  situated  object. 

The  right  eye  having  been  examined,  the  lamp  should  be  placed  on 
the  patient’s  left  side,  and  the  manoeuvre  repeated;  the  observer  using 
the  left  hand  and  left  eye,  instead  of  the  right  hand  and  right  eye. 

The  condition  of  refraction  of  the  eye  can  be  diagnosed  by  the  direct 
method  of  examination.  {See  p.  302.) 

Indirect  ophthalmoscopic  examination. — In  this  method  of  examina-  Inverted 
tion  an  inverted  aerial  image  of  the  fundus  oculi  is  formed  by  the 
interposition  of  a biconvex  lens  between  the  observer  and  observed  eye. 

{See  Pig.  90.) 

Fio.  90. 


From  Carter’s  translation  of  ‘ Zander  on  the  Ophthalmoscope.’  A Observer’s 
norHon ''7  «<•<>»'•«  lens!  a Some 

the  mUror  audWeonvei  lens  “ 


The  position  of  the  patient  and  observer  should  be  the  same  as  for  Method  of 
the  direct  examination;  the  same  lamp  also  can  be  used,  but  should  be  '^^‘‘“linatioi 
placed  rather  further  back  and  kept  on  the  patient’s  left  side  durine 
the  examination  of  either  eye.  The  ophthalmoscope  should  be  held  in 
the  same  manner  and  the  light  reflected  through  the  pupil  as  detailed 
a.iove ; but  the  red  reflection  having  been  obtained,  the  observer  must 
not  approach  the  eye,  but  remain  at  a distance  of  about  eighteen  inches 
The  patient  should  be  directed  to  look  at  some  distant  object  so 
situated  that  the  a.xis  of  the  observed  eye  is  turned  somewhat  inwards  • 
this  brings  the  optic  disc  (which  lies  somewhat  to  the  inner  side  of  the 

The  biconvex  lens  should  then  be  held  in  front  of  the  observed  eve 
at  a distance  about  equal  to  its  owm  focal  length  from  the  corned 
and  steadied  by  the  observer  resting  his  ring  and  little  fino-ers  on  the 
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Position  of 
image. 


Use  of  convex 
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patient’s  brow.  By  this  means  an  inverted  image  of  the  optic  disc 
and  vessels  of  the  retina  is  immediately  seen,  which,  although  apparently 
within  the  eye,  is  in  reality  formed  in  tlie  air  between  the  observer 
and  the  biconvex  lens,  and  (in  emmetropia)  at  a distance  from  the 
latter  corresponding  to  its  focal  length. 

If  the  image  of  the  disc  appear  indistinct,  the  observer  may  be  sure 
that  his  own  eye  is  not  accommodated  for  the  distance  at  which  the 
image  is  situated,  which  is,  in  reality,  shorter  by  some  inches  than  it 
appears  to  be.  Should  this  be  the  case,  the  observer  must  increase  the 
tension  of  his  accommodation,  or  withdraw  somewhat  further  from  the 
observed  eye. 

A better  method,  however,  than  either  of  the  foregoing,  is  to  employ 
habitually,  behind  the  sight  hole  of  the  ophthalmoscope,  a convex  ocular 
lens  of  about  ten  or  tw^elve  inches*  focal  length.  If  this  be  done,  a 
clear  and  well-defined  image  will  always  be  obtained  without  tension 
of  accommodation,  provided  precautions  be  taken  that  the  distance 
between  the  observer’s  eye  and  the  image  be  not  greater  than  the  focal 
length  of  the  convex  ocular  lens. 

The  disc  and  parts  immediately  surrounding  having  been  examined, 
the  patient  should  be  directed  to  look  straight  forward,  so  as  to  bring 
the  region  of  the  yellow  spot  opposite  the  ophthalmoscope;  this  having 
been  carefully  examined,  the  eye  should  be  turned  upwards,  down- 
wards, to  the  right  and  left,  so  that  all  parts  of  the  fundus  may  be 
examined  in  turn. 

In  the  indirect  method  of  examination  the  observer  should  use  his 
right  eye,  and  hold  the  ophthalmoscope  in  his  right  hand  and  the  bi- 
convex lens  in  his  left  in  examination  of  the  right  eye,  and  vice  versa 
in  examination  of  the  left. 


Inconve- 
nience from 
reflections  ol 
mirror. 


i How 
obvinted. 

i 


i Use  of 
i atropine. 


DiflSculties  of  Ophthalmoscopic  Examination. 

Considerable  practice  is  required  in  order  to  become  proficient  in  the 
use  of  the  ophthalmoscope;  the  beginner  will  be  frequently  much  dis- 
heartened at  his  want  of  success.  Some  of  the  difficulties  are  only  to 
be  overcome  by  practice,  others  are  easily  remedied.  Reflections  of  the 
mirror  from  the  two  surfaces  of  the  object  lens  often  prove  very 
troublesome;  the  inconvenience  arising  from  this  source  is  obviated 
by  holding  the  lens  somewhat  obliquely,  when  the  two  images  will 
recede  from  each  other  and  leave  a clear  space  between  them.  Re- 
flection from  the  surface  of  the  cornea  may  be  troublesome,  but  can 
usually  be  overcome  by  a little  manoeuvring.  Contraction  of  the  pupil 
is  also  an  insurmountable  obstacle  to  the  beginner,  but  can  be  removed 
by  dilatation  with  atropine ; for  this  purpose  a solution  of  one  grain  to 
one  ounce  of  water  should  be  dropped  into  the  eye  about  half  an  hour 
before  the  examination  is  made;  or  the  patient  may  be  ordered  to  use  a 
solution  of  one  eighth  grain  to  one  ounce  two  or  three  times  on  the  day 
preceding  it.  When  experience  has  been  gained,  however,  atropine  can 
be  dispensed  with,  except  in  some  few  cases,  or  in  those  where  it  is 
necessary  to  make  a very  careful  examination  by  lateral  illumina- 
tion. 

If  the  patient  be  directed  to  look  at  a distant  object  the  accommo- 
dation is  relaxed,  and  sufficient  increase  in  the  pupillary  area  will 
generally  take  place. 

' Four  or  three  dioptrics. 
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Every  oplithalmoscopic  examination  should  be  conducted  on  a certain 
definite  system. 

The  first  step  should  be  to  examine  the  condition  of  the  refractive 
media  by  lateral  illumination. 

Next,  the  condition  of  refraction  of  the  eye  and  the  state  of  the 
vitreous  chamber  should  be  ascertained  by  the  direct  method  of  exami- 
nation. 

Thirdly,  a general  survey  of  the  fundus  oculi  should  be  made  by  the 
indirect  method. 

And  fourthly,  any  abnormalities  having  been  discovered  by  the  in- 
direct examination  should  be  fully  and  carefully  studied  in  detail  by 
the  direct  method. 

If  this  systematic  plan  of  examination  be  carefully  carried  out  few 
mistakes  will  be  made,  and  no  abnormality  of  importance  is  likely  to  be 
overlooked. 

Normal  appearance  of  parts  seen  by  the  Ophthalmoscope. 

The  refractive  media  (cornea,  aqueous  humour,  lens,  and  vitreous), 
as  stated  under  Lateral  Illumination,  are  perfectly  transparent. 

The  retina  is  either  quite  transparent  and  colourless,  or  in  dark 
eyes  may  appear  as  a faintly  grey  cloud,  covering  the  choroid;  it 
position  is  marked  by  that  of  its  blood-vessels.  The  bright  red  reflec- 
tion previously  mentioned  is  due  to  the  blood  in  the  choroid ; the  depth 
in  colour  of  the  reflection  varies  with  the  amount  of  pigmentation 
of  this  vascular  tunic — in  blue  or  grey  eyes  it  is  light  red,  in  dark 
ones  of  a much  deeper  tint,  and  in  the  negro  appears  to  be  dark  blue. 
The  parts  of  the  fundus  oculi  requiring  special  attention  are  the  optic 
disc  and  parts  immediately  surrounding  it,  and  the  region  of  the 
yellow  spot. 

The  disc  appears  at  first  sight  to  be  of  an  uniform  pale  pink  colour, 
but  on  closer  examination  different  portions  are  found  to  present  dif- 
ferent shades. 

Its  centre  is  pale,  or  even  white ; next  to  this  succeeds  a zone  of 
pink,  this  being  again  bounded  by  an  apparently  double  border  of  lighter 
colour.  The  pale  appearance  of  the  central  portion  of  the  disc  is  caused 
by  connective  tissue  surrounding  the  blood-vessels  in  this  situation. 
The  succeeding  pink  zone  consists  entirely  of  nerve- fibres  and  delicate 
capillaries.  The  outer  pale  double  border  is  formed  by  the  margins  of 
the  sclerotic  and  choroidal  rings,  which  do  not  accurately  cover  each 
other,  the  choroidal  ring  being  somewdiat  greater  in  diameter  than  the 
sclerotic  opening,  the  margin  of  w'hich,  being  left  uncovered  by  pig- 
ment, shines  through  the  transparent  nerve-fibres. 

Both  the  white  central  portion  and  the  outer  ring  are  in  some  cases 
BO  distinctly  mai’ked  that  the  appeai’ance  produced  might  be  taken  by 
an  inexperienced  observer  as  evidence  of  disease,  but  both  conditions 
are  perfectly  consistent  with  health.  From  the  pale  central  portion  of 
the  disc  proceed  the  retinal  blood-vessels;  these  appear  upon  its  surface 
usually  at  the  same  point,  but  may  emerge  separately  or  in  groups  of 
two  or  three. 

As  a rule  about  eight  vessels  are  seen,  upon  or  close  to  the  disc,  four 
of  these  being  arteries,  with  a corresponding  number  of  veins  ; two  of 
each  pass  upwards  and  a like  number  downwards,  to  be  distributed 
over  the  retina.  The  lateral  branches  are  comparatively  insignificant, 
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and  are  given  ofE  from  the  principal  trunks,  either  upon  the  nerve 
surface  or  in  the  retina  near  its  margin. 

The  veins  are  distinguished  from  the  arteries  hy  being  of  greater 
calibre,  the  proportion  being  about  three  to  two.  There  is  also  a 
difference  in  colour  between  the  two,  the  veins  being  the  darker;  the 
arteries  are  marked  by  a double  contour,  and  their  central  portion  is 
much  lighter  than  their  borders. 

Occasionally  a dark  spot  is  noticed  in  one  of  the  vessels  at  its  origin 
or  termination  in  the  disc.  This  might  he  taken  for  a clot,  but  the 
appearance  is  caused  by  a peculiar  arrangement  of  the  vessel,  which  at 
this  point  is  seen,  as  it  were,  on  end  and  foreshortened. 

Spontaneous  pulsation  of  some  of  the  retinal  veins  may  also  be 
observed ; the  occurrence  of  venous  pulsation  is,  however,  perfectly 
consistent  with  health,  and  has  no  pathological  import. 

In  any  eye,  pulsation,  both  arterial  and  venous,  can  be  produced  by 
pressure  upon  the  globe,  but  should  it  occur  spontaneously  in  the 
arteries  has  the  gravest  significance.  {See  Glaucoma.) 


Anomalies  of  Optic  Disc,  &c.,  consistent  with  Health. 

Certain  phenomena  are  not  unfrequently  observed  with  the  ophthal- 
moscope, which,  although  contrary  to  the  condition  usually  met  with, 
are  perfectly  consistent  with  a normal  state  of  the  parts. 

The  appearances  caused  by  the  connective  tissue  surrounding  the 
central  vessels,  the  occurrence  of  pulsation,  unusual  distribution,  and 
existence  of  dark  spots  in  the  latter,  together  with  the  unusual  dis- 
tinctness of  the  sclerotic  ring,  have  been  already  mentioned. 

Other  anomalies  are — 

1.  A dark  crescentic  figure  bordering  some  portion  of  the  margin  of 
the  disc.  This  appearance  is  caused  by  a peculiar  arrangement  of  the 
choroidal  pigment ; it  is  congenital. 

2.  Variations  in  depth  of  colour  of  the  disc  are  frequently  met  with. 
Due  regard  must  be  had  to  the  colour  of  the  surrounding  fundus  in 
forming  an  opinion  as  to  whether  the  tint  in  any  particular  case  is  so 
much  deepened  or  lessened  as  to  constitute  a diseased  condition. 

In  light  eyes  the  disc  appears  much  redder  than  in  dark,  the 
apparent  difference  being  due  more  to  contrast  with  the  surrounding 
parts  than  to  actual  change  in  colour. 

Slight  deviations  are  only  to  he  determined  hy  careful  examination 


and  long  experience. 

3.  Excavation  of  the  optic  disc. — Not  unfrequently  a sloping  or 
even  abrupt  depression  is  met  with  occupying  the  centre  of  the  disc, 
but  usually  extending  somewhat  further  towards  the  yellow  spot  than 
in  other  directions.  The  whole  nerve  surface,  however,  is  never 
included  in  the  cup;  the  vessels  do  not  bend  under  its  edge,  their 
calibre  is  not  altered,  neither  is  spontaneous  arterial  pulsation  observed,' 
as  may  be  the  case  in  the  excavation  of  glaucoma.  {See  Glaucoma.)  | 

4.  Persistence  of  the  hyaloid  artery. — Occasionally  a small  whiti.sh', 
cord  mav  be  seen  extending  from  the  centre  of  the  disc  to  the  back  of) 
the  lens";  it  is  the  remains  of  a vessel  which,  during  foetal  life,'- 
nourished  the  latter  structure. 

5.  Senile  changes.— ks.  age  advances,  the  refractive  media  become 
less  transparent,  the  retina  grows  somewhat  hazy,  and  the  disc  appears 


whiter  than  natural. 
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6.  An  appearance  of  white  wisp-UJce  patches,  extending  from  some  Opacity  of 
part  of  the  margin  of  the  disc  over  the  surrounding  fundus.  These  nerve  fibres, 
patches  have  irregular  jagged  borders,  and  are  often  of  considerable 

size;  the  retinal  vessels  pass  through  and  are  obscured  by  them. 
Occasionally  white  threads  may  be  continued  for  a considerable  dis- 
tance along  tbe  sides  of  the  vessels. 

The  patches  are  caused  by  the  opaque  nerve-sheaths  which  should 
end  at  the  lamina  cribrosa,  being  accidentally  continued  beyond  this 
point  into  the  transparent  retina;  they  are  congenital,  and  do  not 
interfere  with  vision. 

7.  The  choroidal  vessels  are  at  times  (especially  in  light  eyes)  choroidal 
very  plainly  visible,  appearing  as  an  irregular  network  of  pale  pink  vessels, 
bands. 

The  region  of  the  yellow  spot  presents  in  health  no  very  marked  Yellow  spot, 
ophthalmoscopic  signs,  but  requires  special  notice,  ns  it  is  frequently 
the  seat  of  pathological  lesions.  In  the  normal  condition  it  is  recog- 
nised by  the  absence  of  blood-vessels,  which  appear  to  avoid  this  part  of 
the  retina,  and  pass  above  and  below  it;  by  some  deepening  in  colour, 
and  occasionally  an  indistinct,  dark,  transversely  oval  figure  can  be 
detected. 

IV.  Examination  by  Manipulation. 

The  fourth  method  of  examination,  hy  manipulation,  consists  simply 
in  ascertaining  the  tension  of  the  globe  by  digital  pressure.  The  ex- 
amination should  be  conducted  as  follows  : 

The  patient  being  directed  to  look  downwards  and  close  the  eye  Tension  of 
gently,  but  not  to  screw  up  the  lids,  the  surgeon  should  make  gentle  globe, 
alternate  pressure  with  the  forefinger  of  each  hand  placed  upon  the 
closed  upper  lid;  the  pressure  should  be  made  in  a direction  back- 
wards and  somewhat  downwards,  so  as  to  compress  the  globe  against 
the  floor  of  the  orbit. 

In  health  the  eyeball  is  firm,  tense,  and  semi-fluctuating;  in  disease 
the  tension  may  deviate  in  the  direction  of  increase  or  decrease.  The 
degree  of  tension  may  be  expressed  as  follows : 

If  normal,  as  Tn ; if  above  par,  as  T -l- 1,  T + 2,  T -t-  3,  according  to 
the  amount  of  increase;  if  below  par,  as  T— 1,  T — 2,  T — 3.  If  a 
doubt  exist,  as  T + ? or  T — ?,  according  as  the  doubt  is  on  the  side  of 
increase  or  decrease. 

REFRACTION,  ACCOMMODATION,  ACUTENESS,  AND  FIELD  OF 

VISION. 

Definition. — By  refraction  of  the  eye  we  understand  the  power  Refraction, 
which  the  refractive  media  (cornea,  humours,  and  lens)  possess  by 
virtue  of  their  curvatures  and  densities  of  bringing  together  parallel 
rays  of  light,  and  forming  them  into  an  image  at  a certain  spot  (known 
as  tlie  principal  focus  of  the  refractive  or  dioptric  system),  without  the 
employment  of  any  adjusting  power. 

The  refraction  is  said  to  be  normal  or  abnormal  according  to  the 
position  of  the  retina  with  regard  to  the  focus  of  the  dioptric  system. 

The  former  condition  is  known  as  einmetropia,  the  latter  as  ametropia, 
the  terms  normal  and  abnormal  being  seldom  applied. 

Emmetropia.--The  emmetropic  eye  (Fig.  91  a)  is  of  such  a shape  Emmetropia. 
that  the  retina  is  situated  at  the  focus  of  the  dioptric  system,  and  in 
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such  a position  that  a distinct  and  inverted  image  of  any  object  {the 
rays  of  light  proceeding  from  which  are  pa/ralleV)  is  formed  upon  the 
layer  of  rods  and  cones. 

Ametropia.— The  ametropic  eye  differs  from  the  emmetropic  in  two 
opposite  directions ; the  deviations  are  "knov/n  a.%  anomalies  of  refrac- 
tion. In  the  first  and  (in  this  country)'  most  commonly  met  with 
anomaly  the  retina  lies  within  the  focus  of  the  dioptric  system  ; that 
is  to  say,  the  axis  of  the  eyeball  is  too  short  from  before  backwards; 
and  images  of  objects,  the  rays  of  light  proceeding  from  which  are 
parallel,  are  formed  behind  the  retina  instead  of  in  its  substance. 
This  anomaly  is  known  as  hypermetropia,  or  far  sight  (see  Fig.  91  b). 

Fiq.  91.» 


To  the  second  anomaly  an  opposite  state  of  things  pertains ; the 
axis  of  the  eyeball  from  before  backwards  is  too  long,  consequently  the 
retina  comes  to  lie  outside  the  focus  of  the  dioptric  system,  and  the 
image  of  an  object,  the  rays  of  light  coming  from  which  are  parallel. 
Myopia.  is  formed  in  front  of  it.  This  anomaly  is  known  as  myopia,  or  short 
sight  (see  Fig.  91  c). 

Diagnosis  of  The  diagnosis  of  anomalies  of  refraction  can  be  made  by  trial  with 
anomalies  lenses,  or  by  direct  ophthalmoscopic  examination.  If  we  wish  to  dia- 
of  refraction . gjjQgg  measure  the  degree  of  anomalies  of  refraction  by  trial  with  | 
lenses  we  must  be  provided  with  a set  of  trial  glasses  and  a book  of 
Snellen’s  test  types  (see  p.  305). 

' It  is  generally  believed  amongst  English,  and  is  also  reported  by  continental 
ophthalmologists,  that  in  this  country  hyperraetropia  is  of  more  frequent  occurrence 
than  myopia.  It  appears  to  me  that  the  reverse  may  obtain.  We  are  rarely  in  hospital 
practice  consulted  about  slight  myopia,  as  it  gives  no  inconvenience.  On  the  other 
hand,  a very  slight  degree  of  hyperraetropia  may  incapacitate  the  sempstress,  skilled 
mechanic,  or  clerk,  so  that  whereas  we  get  all  degrees  of  hyperraetropia,  we  are  only 
applied  to  in  the  higher  degrees  of  myopia. 

’ In  these  diagrams  <^>"  shows  posterior  focal  points  of  the  dioptric  system— y in  h and 
c the  abnormal  position  of  the  retina. 
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The  trial  glasses,  which  are  now  coming  very  generally  into  use,  are 
arranged  according  to  what  is  known  as  the  “metrical  system.”  The  Metrical 
unit  in  this  system  is  a lens  of  one  metre  focal  length ; it  is  called  a lenses, 
“dioptric”  ( = H)-  A lens  of  two  dioptrics  is  double  the  strength  of  Dioptric, 
that  of  one  dioptric,  and  has  a focal  length  of  half  a metre  (fifty  centi- 
metres), and  so  on.  The  box  of  trial  glasses  contains  convex  and  con- 
cave spherical  and  cylindrical  lenses.  It  can  he  obtained  from  any  good 
optician. 

We  test  refraction  with  lenses  as  follows : — Having  placed  our  Test  of 
patient  at  6 metres  from  the  sheet  on  which  are  printed  letters  from  refaction 
D = 6*  to  D = 60,  we  direct  him  to  look  towards  it.  Should  he  be 
hypermetropic  he  will  be  able  to  make  out  all  or  most  of  the  letters;  Hyper- 
he  will  already  have  told  us  that  he  cannot  see  to  do  near  work  or  read 
for  any  length  of  time  without  the  eyes  becoming  fatigued  and  vision 
growing  misty.  We  ascertain  how  many  of  the  letters  can  he  read  by 
each  eye  separately.  Should  both  eyes  read  the  same  letters,  we  hold 
before  them  convex  glasses,  beginning  with  -I- 1 D,  and  continue  the 
trial  until  we  have  ascertained  the  strongest  convex  lens  with  which 
the  greatest  attainable  acuteness  of  vision  is  still  maintained.  Thus, 
supposing  our  patient  reads  D = 6 at  6 metres,  we  find  the  strongest 
convex  lens  with  which  he  can  still  read  D = 6;  should  he  read  D = 12 
without  a convex  lens,  and  D = 6 by  the  aid  of  one,  we  find  the 
strongest  with  which  he  can  still  read  D = 6;  if  we  cannot  improve 
vision,  so  that  he  reads  more  than  D = 12,  we  find  the  strongest  convex 
glass  with  which  he  can  still  read  D = 12,  and  so  on.  Should  there  he 
a difterence  between  the  two  eyes,  we  must  test  the  refraction  of  each 
separately,  keeping  one  covered  during  the  trial  of  the  other.  The 
strongest  convex  lens  which  still  allows  the  patient  to  see  as  well  at  a 
distance  as  is  possible,  either  with  or  without  the  aid  of  glasses, 
shows  a part  of  the  accommodative  power  which  he  was  obliged  to 
exercise  in  order  to  bring  parallel  rays  of  light  to  a focus  upon  the 
retina  of  his  too  short  eye.  The  employment  of  such  a lens  prevents 
this  waste  of  accommodation,  and  reserves  it,  to  be  used  when  required 
for  near  work. 

Should  our  patient  be  myopic,  he  will  probably  tell  us  that  he  is  Myopia, 
near-sighted;  he  will  make  out  but  few  or  none  of  the  letters  at  6 ' 

metres ; if  the  small  types  be  given  him  to  read,  he  will  hold  them 
near  the  eyes,  but  will  make  out  the  smallest,  provided  the  book  be 
held  close  enough. 

We  notice  at  what  distance  the  small  types  can  be  read  by  each  eye 
separately,  and,  as  in  hypermetropia,  if  there  be  no  difference  between 
the  two  test  their  refraction  together. 

We  tell  our  patient  to  look  towards  the  sheet  on  which  are  the 
letters  from  U = 6 to  D = 60,  and  hold  before  his  eyes  concave  lenses 
beginning  with  that  the  negative  focal  length  of  which  corresponds  to 
the  distance  at  which  small  types  are  read. 

Thus,  if  the  small  types  can  be  read  at  twenty  centimetres,  we 
begin  the  trial  with  a lens  of  5 D,  the  negative  focal  length  of  which 
Is  twenty  centimfetres. 

We  continue  the  trial  until  we  have  found  the  weakest  concave  lens 
with  which  distant  letters  can  be  most  plainly  seen.  Should  our  patient 


1 The  smaller  letters  D = 5,  D=4.  D=8,  &c.,  placed  at  their 
equally  well  if  we  have  not  a distance  of  6 metres  at  disposal. 
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by  the  aid  of  any  concave  lens  be  able  to  read  D = 6 at  6 metres,  we 
find  the  weakest  with  which  D = 6 can  still  he  read.  Should  he  be 
able  only  to  make  out  D = 24,  D = 12,  &c.,  we  must  still  find  the 
weakest  concave  lens  with  which  the  hest  vision  is  attainable. 

As  in  hypermetropia,  should  there  be  a difference  between  the  two 
eyes,  we  test  each  eye  separately 

We  must  be  careful  to  ascertain  the  loeakest  lens  with  which  the 
best  vision  for  distant  letters  is  attainable,  because  we  wish  only  to  so 
open  out  the  pencil  of  parallel  rays  of  light  as  to  allow  of  their  being 
brought  to  a focus  in  the  retina  of  the  too  long  eyeball. 

If  we  give  too  strong  a lens  our  patient  will  see  equally  well ; but 
then  we  have  opened  out  the  pencil  of  parallel  rays  too  much,  and  he 
must  use  his  accommodative  power  in  order  to  overcome  the  excessive 
divergence. 

In  the  diagnosis  and  measurement  of  anomalies  of  refraction  by 
direct  ophthalmoscopic  examination  we  act  upon  the  same  principles  as 
in  the  diagnosis  by  trial  with  lenses ; with  this  exception,  however,  that 
we  use  our  own  eye  as  a test,  instead  of  the  patient’s  vision. 

As  stated  at  p.  294,  nothing  of  the  details  of  the  fundus  of  the 
emmetropic  eye  can  be  clearly  made  out  until  we  have  approached  it 
very  near.  Now,  on  tVie  contrary,  should  any  object  occupying  the 
fundus  be  clearly  seen,  whilst  we  are  still  separated  from  the  observed 
eye  by  a considerable  interval,  we  may  be  certain  that  we  have  to  deal 
with  an  anomaly  of  refraction. 

The  question  now  arises.  Is  the  case  one  of  hypermetropia  or 
myopia  ? We  answer  the  question  by  ascertaining  whether  the  object 
we  see  is  viewed  in  an  erect  or  inverted  position.  If  the  former,  the 
eye  is  hypermetropic,  if  the  latter,  it  is  myopic.  We  can  ascertain  the 
position  of  the  image  by  moving  our  head  from  side  to  side.  If  the 
image  be  erect,  it  will  move  in  the  same,  if  inverted,  in  an  opposite, 
direction  to  the  movements  of  the  head. 

If  we  wish  to  ascertain  the  amount  of  hypermetropia  or  myopia 
present,  we  take  one  of  the  ophthalmoscopes  mentioned  below ; go  as 
close  as  possible  to  the  patient’s  eye,  revolve  the  lens  containing  discs 
placed  at  the  back  of  the  instrument  until  we  have  ascertained,  in 
hypermetropia,  the  strongest  convex,  in  myopia,  the  weakest  concave, 
lens  with  which  we  can  still  see  clearly  the  optic  disc  and  retinal 
vessels. 

The  number  of  dioptrics  of  the  strongest  convex  or  weakest  concave 
lens  with  which  the  greatest  attainable  acuteness  of  vision  /or  distant 
letters  is  still  maintained,  expresses  what  is  known  as  the  degree  of 
“ ametropia.”  Thus,  we  say  that  an  eye  which  sees  as  clearly  or  more 
clearly  through  a convex  lens  of  two  dioptrics  has  a hypermetropia  of 
2 D,  an  eye  of  which  the  acuteness  of  vision  is  most  improved  by  a 
concave  of  lens  of  three  dioptrics  has  a myopia  of  3 D,  and  so  on. 

The  same  holds  good  in  the  measurement  of  anomalies  of  refraction 
by  the  ophthalmoscope.  The  strongest  convex  lens  in  a case  of  hyper- 
metropia, the  weakest  concave  in  one  of  myopia,  through  which  a clear 
view  of  the  fundus  can  still  be  obtained,  expresses  the  degree  of  “ame- 
tropia ” present.  „ ,•  r 

Two  very  useful  ophthalmoscopes,  by  means  of  which  anomalies  ot  re- 
fraction can  not  only  be  diagnosed,  but  also  accurately  measured,  have 
been  devised,  one  (Fig.  92)  by  Mr.  Charles  J.  Oldham,  of  Brighton  {see 
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‘ Report  of  Fourth  Ophthalmic  Congress/  1872),  and  another  hy  Mr. 
W.  L.  Purves  ; the  latter  is,  I think,  the  more  convenient  of  the  two.* 
The  TREATMENT  of  anomalies  of  refraction  consists  mainly  in  neutral- 
ising the  defect  hy  suitable  spherical  lenses.  We  must,  however,  in 
myopia  take  care  not  to  give  too  strong  glasses. 

For  further  information  on  the  subject  of  refraction  the  reader  is 
referred  to  works  treating  specially  of  ophthalmic  subjects,  more  espe- 
I cially  to  that  on  ‘ The  Accommodation  and  Refraction  of  the  Eye  ’ 
< (Donders). 

Fio.  92. 


Oldham’s  ophthalmoscope 
Accommodation. 


I By  accommodation  is  meant  the  power  which  the  eye  possesses  of  Accommo- 
<t  altering  the  condition  of  its  refractive  media,  so  as  to  form  upon  the  Nation. 

‘■|  retina  images  of  near  objects,  the  rays  of  light  from  which  are  diver- 
gent,  equally  as  distinct  as  images  of  more  distant  ones,  the  rays  of 
I;  light  from  which  are  parallel,  or  nearly  so. 

jl  The  power  of  accommodation  depends  upon  the  elasticity  of  the 
I ; crystalline  lens,  the  curvature  of  which  can  be  increased  to  a consider- 
i!i  able  extent ; the  alteration  of  curvature  is  brought  about  hy  the  action 
of  a ring  of  inorganic  muscular  fibres,  situated  between  the  sclerotic 
: I and  choroid,  just  external  to  the  greater  circumference  of  the  iris. 

■ This  ring  is  known  as  the  ciliary  muscle.  The  manner  in  which  the  Ciliary 
/ ciliary  muscle  acts  upon  the  lens  is  as  yet  a disputed  point,  one  theory  muscle, 
being  that  the  lens  is  maintained  in  a flattened  condition  by  tension 

i 1 Many  other  refraction  ophthalmoscopes  are  in  use,  hnt  the  two  mentioned  and 
another  smaller  and  eheaper  instrument,  known  as  Loriug’s  ophthalmoscope,  will  be 
I ' found  as  useful  as  any. 

I ; 

i i 
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of  its  suspensory  ligament  so  long  as  the  eye  is  adjusted  for  a distant 
object;  that  upon  accommodation  for  a near  one  the  ligament  is  re- 
laxed by  contraction  of  the  muscle,  and  the  curvature  of  the  lens 
(more  especially  that  of  its  anterior  surface)  increased  by  virtue  of  its 
own  elasticity.  The  other  theory  is  that  the  ciliary  muscle  compresses 
the  lens  in  some  manner,  and  so  alters  its  curvature. 

Bange  of  Accommodation. 

We  speak  of  the  range  of  accommodation,  and  by  it  we  mean  the 
power  of  a lens,  which  we  suppose  the  crystalline  adds  to  itself  when 
we  change  our  look  from  the  farthest  to  the  nearest  point  of  distinct 
vision.  Thus,  an  eye  which  sees  clearly  at  infinite  distance,  when  its 
accommodation  is  relaxed,  and  at  16  centimetres  with  greatest  tension 
of  accommodation,  has  a range  or  “amplitude”  of  accommodation  equal 
to  a lens  of  = 6 D about. 

Accommodation  is  accompanied  by  convergence  of  the  optic  axes 
from  the  action  of  the  internal  recti  muscles  and  by  contraction  of  the 
pupil. 

Diseases  of  Accommodation. 

Paralysis  of  accommodation  is  met  with  in  cases  of  paralysis  of  the 
third  nerve,  accompanied  by  ptosis,  divergent  strabismus,  and  more  or 
less  dilatation  of  the  pupil;  it  may  be  caused  by  injuries,  as  blows  on 
the  eyeball  itself  or  in  its  vicinity ; sometimes  it  is  met  with  without 
apparent  cause,  not  unfrequently  in  persons  recovering  from  diphthe- 
ria, or  from  any  exhausting  disease,  and  accompanied  by  no  paralysis 
of  the  external  ocular  muscles;  it  can  always  be  produced  artificially 
by  the  use  of  atropine. 

Symptoms. — Dilatation  of  the  pupil,  general  mistiness  of  vision,  and 
inability  to  see  near  objects  plainly,  the  last  condition  being  capable  of 
correction  by  the  use  of  a convex  lens. 

Treatment. — This  depends  on  the  cause;  if  the  paralysis  of  accom- 
modation be  associated  with  paralysis  of  other  branches  of  the  third 
nerve,  the  treatment  must  be  directed  against  any  existing  constitu- 
tional condition — syphilis,  rheumatism,  &c. — most  improvement  being 
brought  about  by  the  use  of  iodide  of  potassium  in  increasing  doses, 
alone  or  in  conjunction  with  bichloride  of  mercury.  If  dependent  on 
injury,  the  eye  should  be  kept  bound  up,  and  infiammatory  symptoms 
treated  as  they  arise.  If  arising  idiopathically,  without  apparent 
cause.  Calabar  bean  ’ should  be  used  two  or  three  times  a week,  in 
order  to  stimulate  the  ciliary  muscle  to  contract,  and  attention  paid 
to  the  general  health.  In  any  case  a convex  lens  may  be  used  if  required. 

Spasm  of  accommodation  is  met  with  in  some  cases  of  hyperme- 
tropia,  and  occasionally  in  myopia;  it  often  masks  a considerable 
amount  of  hypermetropia,  and  may  at  times  even  make  the  eye  appear 
to  be  myopic.  If  it  exists  with  myopia,  the  degree  of  short  sight  is 
increased. 

Symptoms. — Severe  and  constant  pain  in  the  eyeballs  and  forehead, 
increased  on  any  attempt  to  use  the  eyes,  and  associated  with  some 
anomaly  of  refraction  (generally  hypermetropia),  inability  to  see  near 
or  distant  objects  distinctly,  these  symptoms  being  modified  or  entirely 
removed  by  the  use  of  atropine. 

1 The  Calabar  gelatine  was  the  most  convenient  form  for  application,  but  recently  a 
solution  gr.  iv  to  5j  of  sulphate  of  esserine  (au  alkaloid  obtained  from  Calabar  bean)  has 
been  employed  with  the  best  results. 
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Treatment. — Paralyse  the  accommodation  by  the  constant  use  of  a 
strong  solution  of  atropine  fer.  iv  of  sulphate  of  atropia  to  gj  of  water), 
and  accurately  neutralise  any  existing  anomaly  of  refraction  by  suitable 
lenses. 

Acuteness  of  Vision. 

By  acuteness  of  vision  we  understand  the  perceptive  and  conductive 
power  of  the  structures  concerned  in  sight;  this  maybe  ascertained 
by  the  use  of  test  types ; i.e.  letters  of  certain  definite  proportions, 
which  can  he  recognised  by  a fairly  sharp-sighted  eye  at  certain 
distances,  which  distances  are  marked  over  each  set  of  letters. 

The  hook  of  test  types  we  use  is  that  of  Dr.  Snellen  ; in  it  we  find  Snellen’s 
types  variously  numbered  from  -5  to  60,  the  former  being  -5  of  a 
metre,  or  50  centimetres,  the  latter  60  metres,  at  which  distances  the 
types  can  be  read  by  an  emmetropic  eye  of  normally  acute  vision.  The 
hook  of  types  can  be  obtained  of  Williams  and  Norgate,  Henrietta 
Street,  Covent  Garden. 


Field  of  Vision. 

By  the  field  of  vision  wo  understand  the  area  over  which  objects  Field  of 
situated  in  the  same  vertical  plane  can  be  distinguished,  the  eye  being  vision, 
kept  fixed  on  some  point.  The  limits  of  the  field  of  vision  are  marked 
by  the  most  excentrically  placed  points  of  objects,  which  can  still 
he  distinguished,  the  direction  of  the  visual  axis  of  the  eye  being 
unaltered. 

Mode  of  ascertaining  the  extent  of  the  visual  field  : — The  extent 
of  the  visual  field  is  easily  measured  by  either  of  the  two  following 
methods : 

1.  The  patient  being  placed  at  a distance  of  twelve  inches  from  a Examination 

black  board  about  three  feet  square,  having  a white  cross  in  its  centre,  °f 

should  he  directed  to  look  steadily  at  the  cross,  which  must  he  situated 

on  a level  with  the  eyes ; one  eye  being  closed,  the  sensibility  of  the 
retina  of  the  other  should  be  tested  by  moving  a piece  of  chalk  fixed  black 
on  a dark  handle  from  all  directions  towards  the  cross,  a mark  being  board, 
made  at  the  point  where  the  chalk  first  becomes  visible. 

The  whole  area  limited  excentrically  by  a line  joining  the  points 
at  which  the  chalk  is  first  seen  when  approaching  from  every 
direction  is  known  as  the  quantitative  field  of  vision,  in  contra-distinc- 
tion to  an  area  bounded  excentrically  by  much  narrower  limits,  over 
which  objects  are  distinctly  defined,  and  letters  can  he  read,  &c.,  known 
as  the  qualitative  field  of  vision. 

2.  Another  very  simple  and  effectual  method  of  investigating  the 
condition  of  the  visual  field  is  conducted  as  follows : 

Having  placed  the  patient  in  a convenient  position,  we  stand  opposite  py 
to  him,  at  a distance  of  about  two  feet,  and,  supposing  his  left  eye  to  comparison 
be  examined,  we  direct  him  to  look  steadily  at  our  right  eye,  which  is  "*''b  healthy 
opposite  to  his  left ; the  patient’s  right  eye  and  our  left  being  kept 
• closed,  we  then  move  our  hand  in  various  directions  in  the  peripheral 
parts  of  the  field,  and  notice  if  its  movements  are  perceived  by  the 
patient  at  the  same  distance  from  the  centre  as  by  our  own  healthy 
retina. 

Care  must  be  taken  that  the  hand  is  moved  in  a vertical  plane  situ- 
ated midway  between  our  own  and  the  patient’s  eye,  and  not  nearer 
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one  than  the  other;  we  must  also  take  care  that  he  keeps  his  eye 
fi.xed. 

Supposing  that  the  eye  under  examination  distinguishes  all  move- 
ments of  the  hand  at  the  same  distance  from  the  centre  as  our  own, 
we  decide  that  his  field  of  vision  is  normal;  but  if  a falling  off  is 
noticed  in  any  particular  direction,  we  infer  that  the  sensibility  of  the 
corresponding  portion  of  retina  is  impaired. 

It  must  be  remembered  that  each  part  of  the  visual  field  corresponds 
to  a part  of  the  retina  opposite  to,  and  not  on  the  same  side  as,  the 
object  seen;  e.g.,  suppose  that  the  movements  of  the  hand  are  not 
perceived  in  the  outer  half  of  the  field,  the  inner  half  of  the  retina  is 
defective,  and  vice  versd. 

It  must  also  be  borne  in  mind  that  the  height  of  the  bridge  of  the 
nose  has  a considerable  influence  in  limiting  the  inner  half  of  the 
visual  field.  Limitation  or  contraction  of  the  visual  field  is  a very 
constant  accompaniment  of  retinal  changes ; it  is  also  one  of  the  ear- 
liest symptoms  of  glaucoma,  and  occurs  as  a physiological  condition 
with  advancing  age. 

Stereoscopic  test  for  the  retina. — A very  simple  and  effectual  method 
of  testing  the  sensibility  of  the  retina  has  been  devised  by  Mr.  Joseph 
Towne,  of  Guy’s  Hospital : it  consists  in  presenting  simultaneously  to 
non-corresponding  halves  of  the  two  retinae  similar  objects. 

The  examination  is  carried  out  by  means  of  a stereoscope,  provided 
with  two  slides ; on  each  slide  are  two  white  semicircles  described  upon 
a red  ground,  those  on  the  one  slide  being  so  contrived  that  when 
looked  at  through  the  stereoscope  they  correspond  to  the  nasal  halves 
of  the  two  retinae,  whilst  those  on  the  other  slide  correspond  to  the 
two  malar  halves.  In  cases  of  want  of  sensibility  of  the  whole  or 
any  part  of  the  retina,  from  whatever  cause  arising,  a part  or  the 
whole  of  one  or  both  semicircles  corresponding  to  the  affected  portion 
of  retina  appears  misty  or  entirely  obscured.  The  degree  and  extent 
of  the  mistiness  or  obscurity  is  governed  by  the  degree  of  insensi- 
bility and  extent  of  the  impaired  portion  of  retina.  Mr.  Towne  has 
made  “ The  Stereoscopic  Test  for  the  Retina  ” the  subject  of  some 
very  interesting  papers  in  ‘ Guy’s  Hospital  Reports,’  series  iii,  vols.  xi, 
xii,  xiv,  XV. 

DISEASES  AND  INJURIES  OF  THE  EYEBALL  AND  ITS 
APPENDAGES. 

Several  of  the  more  important  affections  of  the  organ  of  vision  will 
be  briefly  alluded  to  in  future  pages ; the  present  section  is  devoted  to 
a short  description  of  those  diseases  and  injuries  which  (with  a few 
exceptions,  e.g.  glaucoma)  do  not  call  for  operative  interference. 

THE  EYELIDS. 

Congenital  anomalies. — Absence  of  the  eyelids ; a failure  of  closure 
of  the  foetal  fissure,  leaving  a cleft  in  one  or  both  lids  (coloboma); 
ptosis,  complete  or  partial;  development  of  a third  lid;  pigment 
spots,  moles,  nsevi,  and  warty  growths,  have  all  been  occasionally  met 
with. 
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■ Ulcers.— Simple  ulcers,  venereal  sores  (chancres),  sj^philitlc,  and  Ulcers, 
cancerous  ulceration,  are  sometimes  met  with.  The  first  three  require 
to  be  treated  on  general  medical  principles;  the  last  hy  operation, 
if  the  disease  has  not  proceeded  too  far. 

Phthiriasis. — The  pediculus  puhis  (crab  louse)  is  sometimes  found  Lice, 
amongst  the  eyelashes  close  to  the  margin  of  the  lids.  The  edges  of 
the  lids  appear  to  be  covered  with  scabs  and  crusts  somewhat  resem- 
bling tinea ; ou  close  examination  the  insects  themselves  will  he  dis- 
covered adhering  closely  to  the  margin  of  the  lids,  their  eggs  being 
attached  to  the  lashes  near  their  bases. 

Tbeatment. — The  daily  use  of  some  kind  of  mercurial  preparation, 
none  being  better  than  the  Ung.  Hydrarg.  Ammoniatum. 

Paralysis  of  the  orbicularis  muscle  occurs  in  some  cases  of  facial  Affections  of 
paralysis ; there  is  inability  to  close  the  eye,  the  lower  lid  falls  aw'ay 
from  the  globe,  there  is  considerable  collection  of  lachrymal  secretion 
at  the  inner  canthus,  and  constant  w'atering  of  the  eye  consequent  on 
the  displacement  of  the  lower  tear  punctum. 

Treatment. — General  medical  treatment  should  be  adopted. 

Spasm  of  the  orbicularis  muscle  may  occur  from  long-continued  into-  Spasm, 
lerance  of  light,  consequent  on  affections  of  the  cornea. 

Treatment  must  be  directed  against  the  corneal  affection.  {See 
Diseases  of  the  Cornea.) 

Spontaneous  twitching,  more  especially  of  the  lower  lid,  popularly 
known  as  “live  blood,”  is  met  with  in  soide  cases  of  hypermetropia, 
or  in  persons  whose  digestions  are  out  of  order ; it  is  very  probably  a 
symptom  of  undue  contraction  of  the  ciliary  muscle. 

Treatment. — Correction  of  existing  hypermetropia,  instillation  of 
atropine,  and  attention  to  the  general  health. 

Inflammation  of  the  eyelids  may  occur  during  or  after  acute  diseases  Inflammation 
(measles,  scarlatina,  &c.),  in  the  course  of  erysipelas,  as  the  result  of  ®yGida. 
injuries,  or  in  connection  with  severe  inflammation  of  neighbouring 
parts,  e.ff.  purulent  ophthalmia.  The  swelling  and  redness  are  usually 
considerable,  and  the  eye  cannot  be  opened ; the  inflammation 
generally  ends  in  resolution,  but  may  (especially  if  it  result  from 
measles,  scarlatina,  &c.)  go  on  to  the  formation  of  abscess,  or  even  to 
sloughing  of  the  skin. 

Treatment. — Locally,  fomentations  wdth  hot  wmter  or  decoction  of 
poppy  heads;  if  an  abscess  form,  it  should  be  opened — preferably 
through  the  conjunctiva. 

The  patient’s  general  health  should  also  be  attended  to. 

Stye  (“  hordeolum”)  is  a small  red  and  painful  swelling  situated  on  Stye, 
the  outer  surface  of  the  lid,  or  near  its  margin,  and  consists  in  a 
circumscribed  inflammation  of  the  lid,  dependent  on  morbid  change  in 
the  Meibomian  glands.  Styes  generally  occur  in  weakly  delicate 
persons;  several  may  appear  simultaneously,  or  there  may  be  a suc- 
cession of  them ; they  give  rise  to  considerable  irritation  and  are 
often  extremely  painful.  The  inflammation  usually  goes  on  to  suppu- 
ration. 

Treatment. — Fomentations,  poultices,  the  administration  of  tonics, 
and  good  living.  When  pus  has  formed,  the  little  tumours  should  be 
opened. 

Tinea  (ophthalmia  tarsi). 

Patients  sufl’ering  from  tinea  present  themselves  w'ith  yellowish- 
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brown  dry  crusts  hanging  to  the  eyelashes,  which  have  often  dropped 
out  to  a considerable  extent. 

In  old  cases  the  margins  of  the  lids  are  much  thickened,  giving  rise 
to  displacement  of  the  tear  puncta  and  consequent  watering  of  the 
eye;  on  removing  the  crusts  the  margin  of  the  lid  will  be  found 
ulcerated,  fissured,  and  easily  bleeding.  The  disease  consists  in  in- 
fiammation  and  ulceration  about  the  roots  of  the  lashes;  it  runs  a 
very  chronic  course,  often  lasting  for  years  in  spite  of  remedies. 

Treatment. — Slight  cases  can  generally  be  cured  by  the  use  of 
a lotion  containing  4 to  6 grains  of  alum  to  the  ounce  of  water,  applied 
three  or  four  times  a day,  and  of  mild  nitrate  of  mercury  ointment 
(one  part  of  the  ordinary  nitrate  of  mercury  ointment  to  eleven  of 
lard),i  smeared  along  the  margins  of  the  lids  night  and  morning. 

The  patient  should  be  directed  to  i-emove  all  the  crusts  before 
applying  the  ointment. 

More  severe  cases  should  be  treated  by  pulling  out  the  lashes  and 
removing  the  scabs  with  forceps,  and  then  applying  solid  nitrate  of 
silver  to  the  raw  surface  left. 

Injuries. — Wounds  of  the  eyelids,  however  extensive  or  ragged, 
should,  after  having  been  thoroughly  cleansed,  be  brought  accurately 
together;  they  will  usually  heal  readily  enough.  Should  there  be  any 
loss  of  substance,  an  endeavour  must  be  made  to  prevent  distortion  of 
the  lids  by  contraction  of  the  resulting  cicatrix. 

Ecchymosis  of  the  lids  (black  eye)  frequently  occurs  as  the  result  of 
blows,  and  may  be  caused  by  leech  bites  or  operations. 

Treatment. — Most  cases  may  be  left  alone,  but  if  it  is  desirable  to 
get  quickly  rid  of  the  effused  blood,  a poultice  made  of  equal  parts  of 
the  scraped  root  of  black  bryony  and  bread  crumbs  should  be  applied. 
The  poultice  should  be  kept  on  as  long  as  the  patient  can  bear  it. 
The  application  is  often  accompanied  by  a good  deal  of  stinging  pain. 

Emphysema  of  the  lids  sometimes  occurs  from  rupture  of  the  mucous 
membrane  of  the  nose,  air  being  forced  into  the  cellular  tissue  of  the 
eyelids,  on  sneezing,  or  blowing  the  nose.  Gentle  pressure  with  cotton 
wool  and  a bandage,  and  avoidance  of  violent  expiratory  movements, 
sneezing,  &c.,  is  the  only  treatment  required. 

The  lachrymal  apparatus. — The  principal  affections  of  the  tear 
passages,  &c.,  will  be  described  in  the  next  section. 

THE  CONJUNCTIVA. 

Ophthalmia. — Under  this  head  are  collected  all  the  different  forms 
of  inflammation  of  the  conjunctiva.  The  following  characters  are 
common  to  all;  more  or  less  vascularity  of  the  membrane,  uneasi- 
ness and  stiffness  of  the  lids,  pain  of  a smarting  character,  some 
kind  of  discharge,  and  gumming  together  of  the  lids  during  sleep. 

Inflammation  of  the  conjunctiva  has  to  be  distinguished  from  in- 
flammation of  the  sclerotic  or  subconjunctival  fascia,  or  the  injection  of 
these  structures  which  is  present  in  many  of  the  inflammations  of  ' 
deeper  parts  of  the  globe.  The  distinction  can  be  made  by  paying 
attention  to  the  following  points : 

1.  The  inflamed  conjunctiva  is  bright  red,  the  vessels  are  large 
and  tortuous,  and  anastomose  freely,  forming  a dense  network; 

1 The  ointments  employed  in  the  ophthalmic  department  at  Guy’s  Hospital  arc  no^r 
almost  invariably  prepared  with  vaseline  instead  of  lard. 
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they  are  of  greater  calibre  about  the  fornix,  and  taper  off  towards  the 
cornea. 

The  inflamed  sclerotic  or  episcleral  tissue  is  pinkish  or  bluish  in 
colour;  the  vessels  are  small  and  straight,  and  the  vascularity  is  usually 
most  marked  in  a ring  around  the  eyeball,  just  external  to  the  corneal 
margin. 

2.  The  vessels  of  the  conjunctiva  can  be  somewhat  displaced,  and 
made  to  glide  over  the  surface  of  the  eyeball  by  gentle  pressure ; those 
situated  in  deeper  parts  cannot  be  made  to  alter  their  positions. 

3.  The  pain  in  inflammation  of  the  conjunctiva  is  of  a smarting 
character;  while  in  inflammations  of  deeper  parts  it  is  dull  and  aching, 
and  often  very  severe. 

Teeatment. — Inflammations  of  the  conjunctiva  are  best  treated  by  Treatment, 
astringent  applications. 

Any  of  the  following  formula}  may  be  employed  : 

Strong  Alum  Lotion.  Astringent 

Alum,  gr.  X ; water,  gj.  applications. 

Useful  in  cases  of  purulent  ophthalmia. 

Alum  Lotion. 

Alum,  grs.  iv  to  vj  ; Water,  5j- 
Sulphate  of  Copper  Drops. 

Sulphate  of  copper,  gr.  ij ; Water,  5j- 
Sulphate  of  Zinc  Drops. 

Sulphate  of  zinc,  gr.  ij ; Water,  3j. 

Nitrate  of  Silver  Drops. 

Nitrate  of  silver,  gr.  j ; Water,  5j. 

Chloride  of  Zinc  Drops. 

Chloride  of  zinc,  gr.  ij  ; Water,  gj. 

Most  useful  in  cases  of  chronic  ophthalmia. 

Atropine  and  Astringent  Solution. 

Sulphate  of  atropia,  gr.  i to  gr.  ij  ; Sulphate  or  chloride  of  zinc, 
gr.  ij  ; Water,  §j. 

Useful  in  cases  where  iritis  or  corneitis  occurs  in  the  course  of 
ophthalmia. 

Any  of  these  remedies  may  be  given  to  the  patient  to  use  himself; 
they  should  be  applied  from  three  to  six  times  a day,  or  oftener,  and 
the  patient  should  be  directed  to  wash  away  all  discharge  before  using 
any  of  them,  and  to  take  care  that  the  lotion  goes  well  between  the 
lids. 

Some  kind  of  ointment  (spermaceti,  mild  nitrate  of  mercury,  &c.) 
should  also  be  ordered  to  be  smeared  on  the  margins  of  the  lids  at 
night,  to  prevent  their  becoming  gummed  together  during  sleep. 

The  condition  ot  the  patient’s  general  health  should  also  be 
attended  to. 

Other  applications,  which  should  be  used  by  the  surgeon  himself 
are — 

The  mitigated  nitrate  of  silver  stick  (consisting  of  nitrate  of  potash  \i't' 
and  nitrate  of  silver,  in  the  proportion  of  three  parts  of  the  former  to  ^tratfof 
one  of  the^  latter). — Green  stone — lapis  divitius  (consisting  of  equal 
parts  of  alum,  nitrate  of  potash,  and  sulphate  of  copper,  with  a small 
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quantity  of  camphor),  and  solid  nitrate  of  silver.  In  order  to  apply 
any  of  these  the  patient  should  be  seated  in  a chair,  and  the  surgeon 
standing  behind,  as  in  Fig.  93,  p.  340;  should  evert  the  lids  and 
lightly  rub  their  conjunctival  surface  with  either.  If  a preparation 
of  nitrate  of  silver  be  employed,  the  conjunctiva  should  be  washed 
with  salt  and  water  immediately  after  the  application. 

Varieties  of  Ophthalmia. 

Catarrhal  ophthalmia  is  commonly  caused  by  draughts  of  cold  air 
is  highly  contagious,  and  acute  in  its  course. 

The  conjunctiva,  both  ocular  and  palpebral,  is  highly  injected, 
and  sometimes  swollen ; there  may  be  small  extravasations  of  blood 
in  the  structure  of  the  former;  there  is  a thick,  yellow,  tenacious 
discharge. 

One  or  both  eyes  may  be  affected,  the  disease  usually  commencing 
in  one,  and  spreading  to  the  other  in  the  course  of  two  or  three 
days. 

Treatment  in  the  early  stages,  before  there  is  any  amount  of  dis- 
charge.— Some  soothing  application  (as  decoction  of  poppy-heads) 
should  be  employed;  later  on,  an  astringent  should  be  used,  and  some 
mild  nitrate  of  mercury  or  spermaceti  ointment  smeared  on  the  edges 
of  the  lids  at  bed-time,  to  prevent  their  becoming  gummed  together 
during  sleep. 

The  patient  (or,  in  the  case  of  a child,  its  parents)  should  be  warned 
of  the  contagious  nature  of  the  disease,  and  no  sponges,  towels,  &c., 
which  he  is  in  the  habit  of  using,  should  be  used  by  other  people. 
Among  the  poorer  classes  it  is  very  common  to  see  a whole  family 
suffering  from  catarrhal  ophthalmia.  • 

Chronic  ophthalmia  is  usually  a sequel  of  some  more  acute  form ; , 

the  palpebral  conjunctiva  is  reddened,  the  ocular  conjunctiva  present- 
ing patches  of  slightly  increased  vascularity,  but  no  general  redness,  as 
in  cases  of  catarrhal  ophthalmia;  the  lids  are  often  somewhat  thick- 
ened, and  the  caruncle  and  semilunar  fold  swollen.  There  is  slight 
mucous  discharge,  which  forms  dry  crusts  on  the  margins  of  the  lids, 
and,  at  the  inner  canthus,  overflow  of  tears  may  occur  from  obstruction 
or  displacement  of  the  tear  puncta. 

Treatment,  the  same  as  that  of  catarrhal  ophthalmia.  The  disease 
may  continue  for  almost  any  time,  and  when  one  remedy  appears  to  I 
have  lost  its  effect  another  should  be  tried. 

Phlyctenular  ophthalmia,  usually  met  with  in  children  and  young  I 
adults,  especially  females,  is  characterised  by  the  existence  of  small 
whitish  elevations  on  the  conjunctiva,  most  commonly  near  the  margin 
of  the  cornea ; each  little  elevation  has  a wisp  of  blood-vessels  leading 
to  it  if  near  the  corneal  margin,  and  is  surrounded  by  a zone  of 
vascularity  if  situated  in  any  other  part  of  the  conjunctiva.  There 
is  some  watering  of  the  eye  and  slight  mucous  discharge. 

Patients  are  frequently  met  with  who  suffer  from  repeated  attacks 
of  phlyctenular  ophthalmia. 

Treatment. — In  treating  phlyctenular  ophthalmia  our  object  is  to 
set  up  a certain  amount  of  irritation  of  the  conjunctiva,  by  which  the 
phlyctenulfB  will  be  destroyed.  This  can  be  attained  by  dusting 
calomel  into  the  eye  daily,  or  by  ordering  a small  quantity  of  an  omt- 
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nient  containing  2 grs.  of  yellow  oxide  of  mercury  to  3j  of  lard  or  Yellow  oxide 
vaseline,  to  be  applied  to  the  inner  surface  of  the  lower  lid  at  bed- 
time.  Either  of  these  remedies  will  soon  cause  the  phlyctenulm  to 
disappear.  The  disease,  as  affecting  the  conjunctiva  covering  the 
cornea,  will  be  spoken  of  under  diseases  of  that  structure.  Tonics 
should  be  given  if  required. 

Granular  ophthalmia.— This  disease  occurs  at  all  ages,  and  is  very  Granular 
common  amongst  the  lower  classes,  especially  the  Irish;  it  is  highly  °P*  ‘ 
contagious.  Granular  ophthalmia  is  often  very  prevalent  where  large 
numbers  of  persons  are  crowded  together  in  workhouses,  parish  schools, 
barracks,  &c.  It  would  appear  that  in  those  who  have  lived  for  a 
cousidei’able  time  under  unfavorable  hygienic  conditions,  a peculiar 
granular  state  of  the  palpebral  conjunctiva  becomes  developed. 

Persons  thus  affected  are  said  to  be  predisposed  to  granular  ophthalmia. 

The  predisposed  eyelid  is  characteiased  by  the  existence  of  small  pale  Predisposed 
spherical  bodies,  situated  in  the  structure  of  the  conjunctiva ; the  eyelid, 
little  bodies  much  resemble  and  are  known  as  sago  grains;  they  are 
most  constantly  found  upon  the  lower  lid  near  the  outer  cauthus. 

This  predisposed  or  granular  condition  of  the  eyelids  may  remain 
stationary  for  an  unlimited  time  without  giving  rise  to  inconvenience; 
but  on  the  other  hand,  attacks  of  inflanimation  are  ever  liable  to  be 
set  up,  giving  rise  to  the  development  of  granular  ophthalmia  as  we 

(see  it  in  practice. 

We  meet  with  three  principal  forms  of  granular  ophthalmia, 
which  may  be  distinguished  from  each  other  by  the  nature  of  the 
I granulations  present. 

, One  characterised  by  the  predominance  of  the  sago  grains  already 

I alluded  to,  around  which  iniiammation  has  been  set  up,  is  known  as 
I follicular  granulation. 

i Another  form,  characterised  by  the  predominance  of  hypertrophied  Follicular 

I papillas,  by  which  the  sago  grains  if  they  exist  are  obscured,  is  known  granulations. 

I as  papillary  granulation.  A third  form,  characterised  by  a mixture  of  Papillary 

I follicular  granulations  and  hypertrophied  papilhn,  is  known  as  mixed  granulations, 

j granulation  ; this  is  the  most  severe  form  of  the  three.  Mixed 

< In  old  cases,  and  especially  those  that  have  been  treated  by  strong  granulation. 

I caustics,  the  conjunctiva  may  be  found  converted  into  a mass  of  rough 
I harsh  cicatrices,  and  its  secreting  power  destroyed,  the  condition  known 
I as  “xerophthalmia”  being  developed.  Xeroph- 

, Granulations  in  active  granular  ophthalmia,  unlike  the  sago  grains 
r which  characterise  the  predisposed  lid,  are  always  found  most  de- 

I yeloped  on  the  conjunctiva  covering  the  attached  border  of  the  tarsal 

> cartilage  of  the  upper  lid.  Their  appearance  is  more  or  less  altered 

1 by  treatment ; they  are  accompanied  by  thick  yellow  discharge,  and 

1 there  may  be  more  or  less  severe  intolerance  of  light. 

SequelcB  of  granular  ophthalmia. — The  cornea  may  become  more  or  Sequel®, 
less  opaque  and  vascular,  especially  at  its  upper  part;  the  condition 
is  known  as  “ pannus,”  and  is  caused  by  constant  irritation  of  the  Pannus. 
cornea  by  the  rough  surface  of  the  lid. 

The  conjunctiva  may  be  destroyed  to  a greater  or  less  degree.  Destruction 
extensive  cicatrices  being  formed,  which,  by  their  contraction,  cause  ofconjunc- 
shrinking  of  the  membrane  and  distortion  of  the  lids,  giving  rise  to 
entropion  and  narrowing  of  the  palpebral  aperture.  The  hair  bulbs  Entropion, 
may  become  displaced,  causing  the  eyelashes  to  be  misdirected — 
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“trichiasis”  (see  p.  343).  The  results  of  granular  ophthalmia  are 
frequently  aggravated  by  unskilful  treatment. 

Treatment. — In  treating  granular  ophtlialmia  our  object  is  to 
destroy  the  granulations,  with  as  little  damage  as  possible  to  the 
conjunctiva  itself. 

The  use  of  strong  caustics  must  he  carefully  avoided,  as  they  cause 
too  much  destruction  of  tissue,  followed  by  the  formation  and  subse- 
quent contraction  of  cicatrices. 

Slight  cases  can  be  cured  in  a short  time  by  the  application  of  miti- 
gated nitrate  of  silver  stick  twice  a week,  or  oftener,  aud  the  use  of 
sulphate  of  copper  drops  from  three  to  six  times  a day. 

More  severe  cases  will  remain  under  treatment  for  months  or  years, 
but  if  persevered  with  will  usually  get  well.  If  the  ophthalmia  be  of 
recent  date  the  granulations  should  be  touched  twice  a week  with  the 
mitigated  nitrate  of  silver  stick,  or,  if  possible,  every  day,  sulphate  of 
copper  drops  being  used  from  three  to  six  times  daily. 

In  ehronic  cases  the  green  stone  should  be  used  instead  of  the  nitrate, 
of  silver  stick. 

The  application  of  calomel  powder  or  quinine  to  the  granulations 
has  also  been  found  useful  in  some  cases. 

When  the  eornea  is  completely  opaque  and  fleshy  looking,  inocula- 
tion with  pus  from  a case  of  purulent  ophthalmia  may  be  tried,  but 
only  in  extreme  cases,  otherwise  we  may  do  more  harm  than  good  by 
causing  sloughing  of  the  cornea ; should  but  one  eye  be  afiected,  care 
must  be  taken  to  prevent  the  other  becoming  inoculated. 

Iritis  not  unfrequently  supervenes  in  the  course  of  granular  oph- 
thalmia ; when  it  occurs  a solution  of  atropine  should  be  dropped 
into  the  eye  from  three  to  six  times  daily,  in  addition  to  other 
remedies. 

Pannus  requires  no  special  treatment,  and  if  not  very  dense  dis- 
appears as  the  granulations  are  cured.  In  all  cases  some  simple 
ointment  should  be  applied  to  the  edges  of  the  lids  at  night,  to  prevent 
their  becoming  gummed  together. 

Purulent  ophthalmia. — Purulent  ophthalmia  may  be  met  with,  as 
“ ophthalmia  neonatorum  ” in  children  soon  after  birth,  or  in  older 
persons.  In  the  former  case  it  may  he  caused  by  contact  of  acrid 
vaginal  secretions,  by  want  of  cleanliness  and  fresh  air,  or  a combina- 
tion of  the  two  j in  the  latter  by  contact  with  some  form  of  .specific 
pus,  or  by  constant  irritation  of  the  already  inflamed  conjunctiva. 
It  is  highly  contagious. 

The  worst  form  of  the  disease,  whether  occurring  in  infants  or 
older  persons,  is  that  caused  by  inoculation  with  gonorrhoeal  matter — 
“ gonorrhoeal  ophthalmia.” 

“ Ophthalmia  neonatorum  ” makes  its  appearance  a few'  days  after 
birth;  the  eyelids  are  found  red  or  bluish-red  and  swollen;  the  eyes 
can  only  be  opened  with  difficulty,  and  on  attempting  to  separate 
the  lids  thick  yellow  purulent  discharge  escapes  from  between  their 
edges ; both  eyes  are  almost  always  affected. 

Purulent  ophthalmia  in  older  persons  may  affect  one  or  both  eyes; 
it  eommences  with  intolerance  of  light,  lachrj'mation,  and  injection  of 
the  conjunctiva,  at  first  much  resembling  an  ordinary  attack  of 
catarrhal  ophthalmia,  but  in  about  tw'elve  hours  its  real  nature 
becomes  apparent  by  thick  yellow  discharge  from  between  the 
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swollen,  red,  and  sometimes  everted  lids.  The  conjunctiva  is  bright 
scarlet,  traversed  by  large  distended  blood-vessels,  and  mucb  swollen, 
especially  the  ocular  portion  (chemosis),  which  may  overlap  the  cornea  Chemosis. 
and  protrude  in  folds  between  the  lids  ; there  is  pain  and  intolerance 
of  light ; and  there  may  be  much  depression,  especially  if  the  attack 
have  lasted  long.  The  patient  may  be  suffering  from  gonorrhoea.  The 
great  danger  to  be  feared  in  purulent  ophthalmia  is  implication  of  the  implication 
cornea,  which  may  be  partially  or  entirely  destroyed  by  suppuration  of  cornea, 
or  sloughing. 

Teeatment. — In  all  cases  the  patients  themselves  or  their  parents  Treatment, 
should  be  warned  of  the  contagious  nature  of  the  disease,  and  if  one 
eye  only  be  affected  the  greatest  care  should  be  taken  to  protect  the 
other.  If  possible,  a good  view  of  the  cornea  should  be  obtained,  as 
its  condition  materially  influences  the  prognosis  with  regard  to  sight. 

The  examination  should  be  made  with  care,  as  the  cornea  may  be 
ruptured  whilst  making  it. 

In  ophthalmia  neonatorum  the  only  treatment  required  is  to  wash  out 
the  eyes  every  hour  or  half  hour  with  strong  alum  lotion  (see  p.  309)  until 
the  discharge  is  lessened ; the  lotion  need  only  be  used  thus  frequently 
for  twelve  hours  out  of  twenty-four  (from  8 a.m.  to  8 p.m.),  the  child 
being  allowed  to  sleep  at  night ; as  the  discharge  gets  less  the  lotion 
may  be  used  less  frequently.  Some  simple  ointment  should  be  applied 
to  the  margins  of  the  lids  once  or  twice  a day  to  keep  them  from 
sticking  together. 

Slight  cases  of  purulent  ophthalmia  in  older  persons  may  be  treated 
in  the  same  manner,  but  the  more  severe  forms  (especially  the 
gonorrhccal)  require  that  much  more  energetic  measures  be  taken. 

The  treatment  should  be  both  local  and  constitutional. 

Local  treatment. — When  the  patient  is  first  seen  the  lids  should  Application 
be  everted,  and  the  whole  conjunctiva  brushed  over  with  a stick 
solid  nitrate  of  silver,  or  painted  with  a solution  of  40  to  60  grains  of 
the  salt  to  Jj  of  water;  the  application  should  be  repeated  in  the  course 
of  two  or  three  days  if  no  improvement  have  taken  place.  The  patient 
should  be  kept  lying  down  in  a dark  room,  and  a bag  of  ice,  or  lint 
kept  wetted  with  iced  water,  applied  over  the  closed  lids ; the  ice  or 
lint  should  be  removed  and  the  eyes  washed  out  every  hour  or  half 
hour  with  some  astringent  lotion,  the  greatest  cleanliness  being 
observed. 

Should  there  be  much  pain,  and  the  patient  be  strong,  blood  may  be  Abstraction 
taken  from  the  temples  by  leeches  or  the  application  of  the  artificial 
leech,  but,  as  before  stated,  most  patients  suffering  from  severe 
purulent  ophthalmia  are  much  depressed  and  will  not  bear  depletion. 

Constitutional  treatment. — The  free  administration  of  tonics,  es-  Constitn- 
pecially  iron  and  quinine,  with  good  living,  and  a fair  amount  of  tional  treat- 
stimulants.  ment. 

If  perforation  of  the  cornea  threaten  or  have  taken  place,  the  eye 
should  be  kept  firmly  bandaged,  so  as  to  prevent  as  much  as  possible 
any  escape  of  the  contents  of  the  globe. 

Diphtheritic  ophthalmia. — This  form  of  ophthalmia  is  but  rarely  met  Diphtheritic 
with  in  London  ; it  affects  persons  of  all  ages.  At  first  sight  the  case  opluhalmia. 
appears  to  be  one  of  severe  purulent  ophthalmia;  its  chief  charac- 
teristic, however,  is  a solid  infiltration  of  the  substance  of  the  con- 
junctiva, with  or  without  the  formation  of  diphtheritic  membranes  on 
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its  surface.  The  affected  eye  is  frequently  lost  from  implication  of 
the  cornea.  The  disease  is  best  treated  by  sedative  applications,  as 
fomentations  of  poppy  heads,  or  belladonna,  attention  being  paid  to 
the  patient’s  general  health. 

Injuries. — Wounds  of  the  conjunctiva  usually  heal  readily  enough, 
requiring  only  simple  treatment. 

Sums  are  usually  caused  by  contact  of  lime  or  hot  metals ; the 
damage  done  may  be  only  slight,  or  the  whole  conjunctiva  and  cornea 
may  be  converted  into  a dead  white  slough. 

Teeatment. — The  conjunctiva  should  be  carefully  examined,  and 
all  foreign  bodies  and  portions  of  sloughy  tissue  removed ; should 
the  injury  have  been  caused  by  lime  the  surface  of  the  conjunctiva 
must  be  carefully  cleansed  with  a weak  solution  of  acetic  acid  or 
simple  warm  water.  Some  oil  should  be  placed  between  the  lids,  and 
the  eye  bound  up  with  wet  lint  and  a bandage.  If  any  symptoms  of 
iritis  appear,  a solution  of  atropine  should  be  dropped  into  the  eye 
from  three  to  six  times  a day.  Should  there  be  much  discharge  alum 
lotion  may  be  used. 

When  the  sloughs  have  separated  care  must  be  taken  to  prevent 
adhesions  between  the  raw  surfaces  left,  by  passing  a probe  between 
the  lids  and  eyeball  once  or  twice  a day,  and  directing  the  patient  to 
draw  the  lid  away  from  the  globe  frequently. 

Foreign  Foreign  bodies,  small  pieces  of  coal,  iron,  &c.,  are  sometimes  found 

bodies.  embedded  in  the  conjunctiva,  and  must  be  removed. 

Heemorrhage.  JScemorrhage  into  the  substance  of  the  conjunctiva  or  beneath  it 
may  occur  spontaneously,  or  from  injury;  no  treatment  is  necessary ; 
the  patient  may  be  assured  that  no  harm  will  come  of  it,  and  that  the 
blood  will  disappear  in  the  course  of  a week  or  longer. 

External  EXTERNAL  MUSCLES  OF  THE  EYEBALL. 

muscles. 

Strabismus  will  be  considered  in  the  next  section. 

Nystagmus.  Nystagmus  signifies  a peculiar  involuntary  quivering  motion  of 
both  eyes,  dependent  on  rapid  contraction  of  antagonistic  pairs  of 
muscles.  The  disease  is  usually  developed  in  infancy,  and  is  always 
associated  with  considerable  impairment  of  vision,  arising  from  con- 
genital cataract,  opacity  of  the  cornea  after  purulent  ophthalmia, 
atrophy  of  choroid,  &c. 

Teeatment. — Nothing  can  be  done  to  remedy  nystagmus. 

Paralysis  and  Paralysis  and  paresis. 

paresis.  Paralysis  signifies  total  loss  of  power  of  the  afiected  muscle ; paresis, 

only  partial  loss. 

Symptoms.  The  symptoms  of  paralysis  and  paresis  are  double  vision  and  total 
loss,  or  impairment  of  mobility  of  the  eye  in  some  particular  direction. 

The  causes  are  affections  of  the  brain  or  spinal  cord ; diseases  within 
the  orbit,  as  tumours,  or  inflammatory  affections,  pressing  on  the 
nerves  supplying  the  muscles,  and  affections  of  the  nerves  themselves 
or  df  the  muscles.  As  a rule,  the  cause  of  the  paralysis  or  paresis 
can  only  be  conjectured,  but  very  many  cases  will  be  found  connected 
with  syphilitic,  diseases.  _ 

Treatment  Teeatment.— A careful  inquiry  should  be  made  into  the  patient  s 
previous  history,  and  remedies  given  in  accordance  with  this,  those  ot 
an  antisyphilitic  nature  being  generally  required.  If  the  allection 
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has  not  lasted  more  than  three  months  a favorable  prognosis  may 
be  given,  but  if,  on  the  contrary,  it  has  existed  six  mouths  or  more, 
recovery  is  very  improbable. 

Insufficiency  of  the  internal  recti  muscles  gives  rise  to  somewhat  Insufficiency 
obscure  symptoms,  which  have  been  mistaken  for  manifestations  of 
cerebral  disease. 

Patients  thus  affected  complain  that  they  cannot  do  near  work  for 
any  length  of  time,  as  objects  looked  at  become  indistinct,  or  appear 
double.  They  suffer  from  giddiness,  and  pain  in  the  brows  and  head 
generally.  Insufficiency  of  the  internal  recti  should  always  be  sus- 
pected if  in  a case  of  hypermetropia  relief  cannot  be  given  by  the  use 
of  glasses. 

Teeatment. — Any  anomaly  of  refraction  should  be  accurately  Treatment, 
neutralized,  and  the  weakened  muscles  assisted  by  the  use  of  prisms 
or  of  spherical  lenses  so  arranged  as  to  have  a prismatic  action. 

THE  CORNEA. 

InflammAtion  (corneitis,  or  keratitis). — Five  different  forms  of  in-  Corneitis. 
flammation  of  the  cornea  are  met  with: — (1)  Simple  corneitis,  (2) 
interstitial  or  parenchymatous  corneitis,  (3)  pustular  corneitis,  (4) 
keratitis  punctata,  (5)  corneitis  with  sloughing  or  suppuration. 

Sympfows.— Corneitis  is  characterised  by  watering  of  the  eye,  im-  Symptoms, 
pairment  of  vision,  intolerance  of  light,  and  pain,  at  times  severe,  at 
others  insignificant;  on  examination  more  or  less  of  the  cornea  will  be 
found  cloudy  or  quite  opaque,  and  blood-vessels  may  be  seen  in  its 
substance  or  on  its  surface. 

It  is  of  importance  to  notice  the  course  and  position  of  the  blood-  Diagnosis, 
vessels  in  any  case  where  the  cornea  has  become  vascular.  Should 
the  vessels  lie  altogether  in  the  cornea,  commencing  near  its  margin, 
and  passing  for  a variable  distance  in  its  substance,  the  case  is  pro- 
bably one  of  interstitial  keratitis;  but  should  the  vessels  be  continuous 
with  those  of  the  conjunctiva,  pass  over  the  margin  of  the  cornea,  and 
lie  superficially  on  its  surface,  the  vascularity  is  probably  due  to  me- 
chanical irritation  from  granular  lids  or  inverted  lashes,  and  the 
condition  known  a.s  panims  is  present. 

It  is  very  necessary  that  the  difference  between  these  two  forms  of 
vascularity  should  be  recognised,  as  their  treatment  varies  widely. 

In  the  former  case  the  treatment  of  keratitis,  to  be  presently  de- 
scribed, should  be  adopted ; in  the  latter  treatment  must  be  directed 
against  the  cause  of  the  vascularity  (granular  lids,  &c.). 

Simple  corneitis  may  be  caused  by  injuries,  or  the  lodgment  of  Simple 
foreign  bodies  on  the  surface  or  in  the  substance  of  the  cornea.  There  corneitis. 
is  some  pain,  intolerance  of  light,  and  lachrymation,  and  some  part 
of  the  cornea  is  found  occupied  by  a halo  of  dulness. 

Interstitial  or  parenchymatous  keratitis  (corneo-iritis,  syphilitic  Interstitial 
keratitis,  keratitis,  diffuse  keratitis,  vascular  corneitis).  keratitis. 

Interstitial  keratitis  occurs  in  persons  who  are  affected  by  hereditary 
syphilis;  it  is  frequently  but  by  no  means  invariably  associated 
with  changes  in  the  teeth,  pegged  canines,  notched  incisors,  or  dome 
sliape  of  first  molars ; flattened  nose,  fissures  around  the  angles  of 
the  mouth,  or  other  manifestations  of  congenital  syphilitic  disease. 

It  usually  first  makes  its  appearance  between  the  fifth  and  eighteenth 
years,  but  has  been  seen  as  late  as  thirty  ; it  always  affects  both  eyes 
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either  simultaneously  or  at  short  intervals  j it  runs  a very  chronic  course 
and  is  most  intractable,  a severe  attack  often  lasting  from  twelve  to 
eighteen  months. 

Symptoms. — Interstitial  keratitis  presents  all  the  symptoms  of  in- 
fliimmation  of  the  cornea  in  a marked  degree.  The  opacity  is  peculiar, 
and  is  caused  by  infiltration  of  the  substance  of  the  cornea  with  opaque 
material. 

At  first  the  cornea  becomes  spotted  in  its  centre,  but  the  spots  soon 
run  together,  forming  a greyish  haze ; opacity  then  commences  at  the 
upper  and  lower  corneal  margins,  and  gradually  spreads,  until  the 
whole  structure  resembles  somewhat  a piece  of  ground  glass,  apparently 
blood-stained  in  parts,  from  the  development  of  innumerable  minute 
blood-vessels.  There  is  always  a well-marked  band  of  ciliary  injection. 
Interstitial  keratitis  is  not  unfrequently  complicated  by  iritis,  hence 
the  name  “ corneo-iritis.” 

The  opacity  having  reached  a certain  point,  may  remain  stationary 
for  months,  but  at  length  clearing  commences,  and  the  cornea  regains 
more  or  less  of  its  normal  transparency ; recovery  always  taking  place 
to  a much  greater  extent  than  would  be  at  first  e.xpected.  In  some  few 
cases  a choroido-iritis  is  set  up,  and  the  eye  eventnally  shrinks. 

Pustular  corneitis  (phlyctenular,  strumous,  vascular,  corneitis; 
strumous  ophthalmia,  fascicular  keratitis). 

Pustular  corneitis  is  met  with  in  children  and  young  adults;  it 
often  follows  measles,  scarlatina,  or  other  acute  diseases;  it  is  fre- 
quently accompanied  by  eczematous  eruptions  on  the  eyelids,  about  the 
nostrils  and  angles  of  the  mouth,  and  on  the  head  ; the  patients  often 
present  well-marked  strumous  diatheses,  and  are  generally  said  to  be 
delicate. 

Symptoms. — In  most  cases  there  is  profuse  lachrymation,  accompanied 
by  great  intolerance  of  light ; the  lids  may  be  swollen,  covered  with 
eczematous  eruption,  and  tightly  screwed  up,  so  as  to  cause  the  greatest 
difficulty  in  examination. 

There  is  more  or  less  injection  of  the  ciliary  region  (ciliary  redness). 
Upon  the  surface  of  the  cornea  may  be  found  (1)  small  greyish 
elevations  (phlyctenulaj) ; (2)  phlyctenulae  in  a state  of  suppura- 
tion (pustules) ; (3)  small  ulcers  left  on  discharge  of  the  contents 
of  the  latter.  Any  of  these  are  usually  found  in  greatest  quantity 
round  the  margin  of  the  cornea,  but  its  whole  surface  may  be  found 
dotted  over  with  phlyctenulae,  pustules,  or  ulcers,  or  examples  of  all 
three  may  be  met  with  in  the  same  eye.  There  is  more  or  less 
haziness  and  vascularity  surrounding  the  affected  portions  of  cornea. 
In  some  cases  there  is  thick  mucous  or  muco-purulent  discharge  in 
addition  to  the  lachrymation. 

Cases  of  pustular  corneitis,  accompanied  by  great  intolerance  of 
light,  much  swelling  of  the  eylids,  profuse  lachrymation,  and  thick 
muco-purulent  discharge,  occurring  in  strumous  children,  are  some- 
times described  as  a separate  disease  under  the  name  of  “ strumous 
ophthalmia.” 

Fascicular  keratitis  is  a somewhat  rare  form  of  the  disease  charac- 
terised by  the  existence  of  a fasciculus  of  vessels  running  on  to  the 
cornea  from  its  margin,  the  fasciculus  terminating  in  a small  ulcer, 
phlyctenula,  pustule,  or  small  inflamed  patch  of  cornea. 

Pustular  corneitis  is  very  likely  to  recur, 
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Keratitis  punctata  occurs  in  young  adults,  never  in  children ; it 
much  resembles  the  early  stages  of  interstitial  keratitis,  and  probably 
arises  from  the  same  cause;  as  a rule,  one  eye  only  is  affected;  there 
are  the  usual  symptoms  of  corneitis,  but  the  intolerance  of  light 
is  not  very  severe ; the  cornea  is  dotted  over  with  small  greyish 
opacities,  which  are  collected  most  thickly  in  its  central  portion, 
and  on  careful  examination  will  be  found  to  occupy  the  posterior  layers 
of  the  structure.  The  disease  is  most  intractable,  and  may  be  accom- 
panied by  iritis. 

Corneitis  with  sloughing  or  suppuration  is  usually  the  result  of  sharp 
blows,  as  flicks  from  twigs,  &c.,  or  is  caused  by  the  irritation  of  foreign 
bodies,  as  the  husks  of  corn ; it  may  also  occur  after  operations  for 
catariict. 

Symptoms. — Those  of  corneitis,  severe  pain  being,  as  a rule,  one  of  the 
most  marked ; some  part  of  the  cornea  will  be  found  occupied  by  a collec- 
tion of  pus,  part  of  which  may  have  escaped  into  the  anterior  chamber 
and  collected  at  its  lower  part,  giving  rise  to  the  condition  known  as 
“ hypopyon or  the  pus  may  have  gravitated  down  between  the  layers 
of  the  cornea  to  its  lower  margin,  forming  a collection  much  resembling 
hypopyon  and  known  as  “ onyx.’’  Suppurative  corneitis  is  met  with 
in  cases  of  neuro-paralytic  ophthalmia  ; a peculiar  form  of  inflamma- 
tion, associated  with  paralysis  of  the  ophthalmic  division  of  the  fifth 
nerve,  aud  consequent  anmsthesia  of  the  parts  supplied  by  it. 

Instead  of  a collection  of  pus,  some  part  of  the  cornea  may  be  found 
occupied  by  a dead  white  slough,  or  a large  ulcerated  and  sloughing 
surface. 

The  iris  may  also  be  inflamed  and  suppurating. 

Tbeatment. — The  treatment  of  corneitis  should  be  both  local-  and 
constitutional. 
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Local  treatment. — All  foreign  bodies  or  other  sources  of  irritation  Local, 
should  be  removed ; the  eyes  must  be  protected  from  light  by  a large 
shade,  protectors,  or  better  still  by  a bandage.  Sedative  applications 
should  be  employed,  noue  being  better  than  belladonna  lotion,  con-  Belladonna 
taiuing  from  6 to  10  gr.  of  e.xtract  of  belladonna  to  the  ounce  of  water;  lotiou. 
or,  if  preferred,  a weak  solution  of  atropine,  gr.  i to  a pint  of  water, 
may  be  used  instead  ; the  eyes  should  be  bathed  three  or  four  times  a 
day  with  either  of  these,  and  kept  bound  up  with  lint  wetted  with  one 
or  the  other. 

If  iritis  exist,  a stronger  solution  of  atropine,  gr.  i to  gr.  ij  or  iv 
to  the  ounce  of  water,  should  be  dropped  into  the  eyes  as  often  as  may 
appear  necessary. 

In  corneitis  with  suppuration  warm  applications  will  be  found  most 
beneficial;  the  eye  should  be  well  bathed  with  warm  belladonna  lotion 
or  decoction  of  poppies  several  times  a day,  and  bound  up  firmly  with 
lint,  soaked  in  one  or  the  other.  If  pain  be  a prominent  symptom  it 
may  be  greatly  relieved  by  taking  blood  from  the  temples.  Should  a 
large  area  of  the  cornea  become  infiltrated  with  pus,  a free  incision  Incision, 
should  be  made  by  transfixing  with  a cataract  knife  aud  cutting  out 
obliquely  through  the  centre  of  the  infiltrated  portion. 

In  cases  of  corneitis,  especially  of  the  interstitial  and  pustular 
forms,  whei’e  there  is  obstinate  intolerance  of  light,  which  will  not 
yield  to  the  above  treatment,  a seton  should  he  placed  in  the  skin  of  Seton. 
the  temple  on  one  or  both  sides  (see  p.  342).  In  some  cases  the  spas- 
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I modic  contraction  of  the  orbicularis  may  be  kept  up  by  the  irritation 

of  small  fissures  at  the  outer  cantbus ; in  such  a free  division  of  the 
junction  of  the  lids  and  orbicularis  by  cutting  through  the  cantbus  will 
often  effect  a speedy  cure. 

The  inhalation  of  chloroform  is  also  said  to  act  beneficially  in  some 
cases. 

I Iridectomy.  If  in  a case  of  suppuration  or  sloughing  perforation  of  the  cornea 
! appear  imminent,  iridectomy  should  be  performed  {see  p.  359). 

1 Constitu-  Constitutional  treatment. — Simple  corneitis  requires  no  constitutional 

I ■ treatment.  In  the  interstitial  form  antisyphilitic  remedies  should  be 
j employed;  to  older  patients  the  bichloride  of  mercury  in  doses  of  one 

sixteenth  to  one  twelfth  of  a grain,  combined  with  bark  or  other  tonic, 
should  be  given  twice  or  three  times  a day ; to  young  children  hyd. 
cum  cret.  gr.  j to  v three  times  a day. 

The  other  forms  of  corneitis,  especially  the  pustular,  are  best 
treated  by  the  administrat  ion  of  tonics,  as  steel  wine,  tincture  of  per- 
i chloride  of  iron,  quinine,  &c. ; and  in  strumous  children  cod-liver  oil 

! should  also  be  prescribed,  with  good  living  and  plenty  of  fresh  air. 

Ulcers  of  the  Ulcers  of  the  cornea  present  a great  variety  of  forms.  They  may  be 
cornea.  transparent  or  opaque ; they  may  be  healing,  indolent,  vascular,  or 
sloughing.  The  depth  to  which  the  corneal  tissue  is  destroyed  varies 
from  slight  abrasion  of  its  surface  to  destruction  of  its  whole  thickness, 
causing  perforation.  The  area  of  the  cornea  which  is  destroyed  also 
varies  from  a small  point  to  its  whole  surface. 

Ulcers  are  sometimes  described  as  marginal  or  central,  according  to 
their  position.  Ulceration  of  the  cornea  is  constantly  met  with  in 
cases  of  debility,  from  whatever  cause  arising.  It  is  very  common  in 
patients  recovering  from  acute  diseases,  as  measles,  scarlatina,  and 
more  especially  smallpox,  from  impaired  nutrition,  not  from  forma- 
tion of  pustules  or  eruption  on  the  cornea.  Children  are  much  more 
frequently  affected  than  adults. 

! The  symptoms  of  ulceration  are  very  similar  to  those  of  corneitis. 

I On  examination  any  kind  of  ulceration  may  be  found  (one  variety  has 

' been  mentioned  under  Pustular  corneitis).  There  may  be  one  or  more 

small  transparent  ulcers,  which  can  only  be  seen  in  certain  lights,  and 
I are  very  likely  to  be  overlooked.  They  appear  like  small  abrasions  of 

I the  epithelium ; sometimes  the  greater  part  of  the  sm-face  of  the 

Transparent  cornea  is  found  to  be  affected  either  by  several  small  transparent  ulcers 
ulcer.  Qj.  Qjjg  large  one.  This  form  of  ulceration  is  most  commonly  met  with 

in  adults  of  irritable,  nervous  temperament,  and  should  always  be 
carefully  looked  for  when  a patient  of  this  description  presents  himself 
suffering  fi’om  severe  intolerance  of  light,  watering  of  the  eye,  and 
smarting  pain,  without  any  very  apparent  cause. 

Opaque  ulcer.  Opaque  ulcers  are  visible  enough;  they  may  he  of  any  size  or 
number.  At  times  they  appear  to  be  healing,  in  which  case  the 
edges  appear  smooth  and  the  surface  of  the  ulcer  rough  and  opaque  or 
cloudy.  At  others  they  are  indolent,  and  again  they  may  be  spreading, 
when  their  edges  are  found  to  be  clean  cut,  as  if  a piece  of  the  cornea 
had  been  punched  out  by  some  sharp  instrument ; the  surface  of  the 
ulcer  appears  glassy,  and  is  often  deeply  excavated. 

Slouehino’  Sloughing  ulcer  is  more  or  less  opaque,  spreads  rapidly,  both  in  area 
ulcer.  “ and  depth,  and  if  the  process  be  not  soon  arrested  the  cornea  will  be 
perforated,  and  a prolapse  of  the  iris  of  greater  or  less  extent  (according 
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to  the  size  of  the  perforation)  will  take  place.  If  the  opening  be  large 
the  lens  or  some  of  the  vitreous  may  escape.  _ _ 

In  the  greater  number  of  cases  of  perforation  of  tbe  cornea  the  iris  Anterior 
pushes  forward,  fills  the  opening,  and  becomes  adherent  to  its  margins,  synechia, 
forming  an  “anterior  synecliia,”  but  a considerable  prolapse  may 
take  ptace,  forming  a projection  or  bulge  from  the  surface  of  the  staphyloma. 

cornea — “staphyloma.”  , , /> 

Marginal  or  crescentic  ulcer  (ulcus  cornim  serpens)  is  a somewhat 
peculiar  form  of  corneal  ulceration;  it  is  met  with  in  persons  of  middle 
age,  is  very  intractable,  and  very  liable  to  recur  or  relapse.  _ This  form 
of  ulceration  is  accompanied  by  very  severe  pain,  great  intolerance 
of  light,  and  very  profuse  lachrymation.  On  examination  a crescentic 
patch  of  ulceration  is  found  skirting  generally  the  upper  margin  of  the 
cornea ; the  ulcer  is  deep,  its  margin  clean  cut,  and  its  surface  glassy 
looking. 

The  ulceration  spreads  rapidly  up  to  a certain  point — remains  sta- 
tionary for  a time,  and  then  commences  to  heal  slowly,  the  healing 
process  being  frequently  interrupted  by  relapses. 

The  ulcerative  process  may  involve  both  the  upper  and  lower  seg- 
ments of  the  cornea,  but  never  passes  up  to  its  centre. 

Treatment. — The  treatment  of  ulcers  of  the  cornea  is  similar  to  Treatment, 
that  of  corneitis,  but  in  all  cases  it  is  better  to  keep  the  eye  carefully 
bandaged.  Iridectomy  should  be  performed  in  any  case  should  per- 
foration be  imminent  (see  p.  359). 

Opacities  of  the  cornea  are  the  result  of  inflammation,  ulceration,  or  Opacities  of 
injury.  , . _ 

They  are  met  with  of  all  densities  and  sizes ; thin  cloudy  opacities 
are  known  as  “ nebulrn,”  dense  white  ones  as  “ leucomata.”  A dense  Nebnlm. 
white  opacity,  involving  the  whole  cornea,  is  called  a “total  leu- 
coma  an  opacity  of  the  same  description  occupying  a part  only,  a 
“ partial  leucoma.”  Should  a corneal  opacity  have  been  caused  by  a LeuconiK. 
perforating  ulcer  or  wound  of  the  cornea,  an  “ anterior  synechia”  will 
probably  be  found  associated  with  it. 

False  pterigium. — Fleshg  opacities  are  sometimes  met  with  near  the  False 
margin  of  the  cornea,  and  continuous  with  the  conjunctiva.  They  pterigium. 
arc  composed  of  granulation  tissue,  and  are  frequently  tbe  result  of 
burns. 

Treatment. — Corneal  opacities  have  always  a tendency  to  disappear.  Treatment, 
especially  in  children.  Their  removal  may  be  aided  by  tbe  use  of 
slightly  irritating  applications,  which  set  up  a certain  amount  of  in- 
creased vascularity,  and  thus  aid  absorption.  The  remedies  generally 
employed  are  drops  of  sulphate  of  copper,  iodide  of  potassium,  or 
opium ; turpentine,  pure,  or  mixed  in  various  proportions  with  olive 
oil ; calomel  powder,  or  the  yellow  oxide  of  mercury  ointment.  Any  of 
these  may  be  used  for  some  considerable  time.  Should  no  improvement 
have  taken  place  at  the  end  of  two  or  three  months,  and  the  opacity  be 
so  situated  ns  to  interfere  with  vision,  an  artificial  pupil  must  be  made, 
and  if  the  opacity  be  disfiguring  it  should  be  tinted  (see  pp.  362,  358). 

The  fleshy  opacities  may  be  removed  by  operation,  but  are  very  liable  to 
reappear  in  their  former  site. ' 

Injuries. — Abrasions  of  the  cornea  may  be  caused  by  scratches  from 
thorns,  ends  of  straw,  finger  nails,  &c.  They  give  rise  to  severe  pain, 
much  intolerance  of  light,  and  watering  of  tbe  eye. 
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Abrasions. 

Penetrating 

wounds. 


Treatment. 


Burns. 


Treatment. — The  eye  should  be  kept  carefully  bandaged  with  lint 
soaked  in  belladonna  lotion  till  the  abrasion  has  healed. 

Penetrating  wounds  of  the  cornea  generally  involve  the  iris  or  lens ; 
in  the  former  case  an  adhesion  of  the  iris  to  the  cornea  (anterior 
synechia)  is  likely  to  be  formed,  or  iritis  set  up ; in  the  latter  the 
lens  will  probably  become  opaque,  a traumatic  cataract  being 
developed. 

Very  extensive  wounds  of  the  cornea  may  allow  the  escape  of  the 
lens  or  vitreous. 

Treatment. — The  eye  should  be  kept  carefully  bound  up  with  lint 
soaked  in  belladonna  lotion,  and  in  cases  where  the  lens  has  been 
wounded,  or  iritis  set  up,  a solution  of  atropine,  one  grain  to  one  ounce 
of  water,  should  he  dropped  into  the  eye  from  four  to  six  or  eght  times 
daily. 

Should  the  lens  swell  and  cause  pain  and  increase  of  tension,  it  must 
he  removed  without  delay,  or  iridectomy  must  be  performed. 

Iridectomy  may  have  to  be  performed  at  some  future  time  for  optical 
reasons,  or  to  obviate  the  irritation  caused  by  dragging  on  an  anterior 
synechia.  Traumatic  cataract  may  also  require  to  be  treated. 

Burns  of  the  cornea  by  lime,  hot  metals,  &c.,  usually  occur  in  con- 
junction with  like  injuries  of  the  conjunctiva;  they  usually  leave 
behind  them  opacities  of  greater  or  less  extent  and  density,  according 
to  the  severity  of  the  injury,  or  may  cause  sloughing  and  destruction  of 
the  whole  or  greater  part  of  the  cornea. 

Treatment,  the  same  as  that  of  burns  of  the  conjunctiva. 


THE  SCLEROTIC  AND  EPISCLERAL  TISSUE. 


Episcleritis. 


Treatment. 


Staphyloma 
of  sclerotic. 


Inflammation  of  the  sclerotic  or  episcleral  tissue,  or  more  commonly 
of  both  together,  is  a somewhat  rare  disease;  it  is  characterised  by  the 
presence  of  purple  swollen  patches,  covered  by  enlarged  conjunctival 
vessels,  and  situated  usually  about  the  insertion  of  the  recti  muscles. 

The  purple  patches  often  disappear  from  one  portion  of  the  globe, 
and  appear  again  at  another ; the  inflammation  is  chronic  in  its  course, 
but  subsides  after  a time,  leaving  some  discoloration  of  the  affected 
part ; it  is  very  liable  to  recur. 

It  occasionally  follows  operations  for  strabismus. 

Treatment. — Sedative  applications,  as  decoction  of  poppy-heads, 
or  belladonna  fomentation,  should  be  used  three  or  four  times  a day, 
and  if  there  be  much  conjunctival  vascularity  or  any  mucous  discharge 
some  astringent  lotion,  as  chloride  of  zinc  di’ops  (see  Formul®,  p.  309) 
should  also  be  employed. 

Any  constitutional  treatment  that  may  appear  called  for  should  be 
adopted.  In  some  cases  tonics  do  most  good;  others,  again,  may  be 
greatly  benefited  by  a course  of  mercury  or  iodide  of  potassium. 

This  disease  is  usually  described  as  “ episcleritis.” 

Staphyloma. — A bulge  of  the  sclerotic  may  occur  from  softening  of  its 
structure  by  inflammatory  changes,  which  usually  commence  in  the 

choroid  . , .....  , , 

Staphyloma  may  be  met  with  m the  ciliary  region  (ciliary  stapliy- 
loma),  about  the  equator  (equatorial  staphyloma),  or  near  the  optic 
nerve  (posterior  staphyloma).  Little  can  be  done  in  the  way  of 
treatment. 
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Injuries. — The  sclerotic  may  be  wounded  by  sharp  instruments,  or  Wounds, 
ruptured  by  blows ; in  the  latter  case  the  lesion  usually  takes  place  in 
the  ciliary  region,  near  the  upper  margin  of  the  cornea. 

The  sclerotic  (as  also  the  cornea)  may  be  pierced  by  a shot  or  chip  of 
metal,  which  may  be  lodged  within  the  globe  or  have  passed  clean 
through  it. 

Teeatmbnt. — The  treatment  of  injuries  of  the  sclerotic  depends  Treatment, 
much  upon  the  extent  and  nature  of  the  damage  done. 

Small  incised  wounds  will  usually  heal  readily  enough  if  the  eye  be 
kept  carefully  bandaged.  Larger  wounds  may  require  to  be  closed  by 
a suture. 

Blows  often  cause  complete  disorganization  of  the  globe,  the  aqueous 
and  vitreous  chambers  being  filled  with  blood,  and  haemorrhage  having 
taken  place  between  the  sclerotic  and  choroid,  although  no  rupture  of 
the  external  tunic  has  occurred. 

Such  cases  must  be  carefully  watched,  and  the  eye  kept  bandaged 
with  lint  soaked  in  belladonna  lotion. 

In  cases  of  extensive  incised  wounds,  large  ruptures,  or  wounds 
associated  with  lodgment  of  a foreign  body  within  the  globe,  extirpa- 
tion of  the  eyeball  will  probably  have  to  be  performed.  (See  p.  374.) 


THE  CRYSTALLINE  LENS. 

Congenital  anomalies. — Variations  in  shape,  absence  of  the  whole  Congenital 
(Aphakia)  or  part  of  the  lens,  and  displacements,  are  met  with  as  con- 
genital  defects. 

Presbyopia  (old  sight). — Presbyopia  depends  on  senile  change  of  the  Presbyopia, 
crystalline  lens,  by  which  it  is  rendered  harder  than  in  youth  and  its 
elasticity  is  impaired.  As  a consequence  its  curvature  can  only  be 
altered  to  a limited  extent  by  the  action  of  the  ciliarj’  muscle,  and 
the  power  or  range  of  accommodation  is  correspondingly  dimi- 
nished. 

Persons  generally  begin  to  experience  the  effects  of  presbyopia  about  Age  when  it 
the  age  of  forty-five.  The  nearest  point  of  distinct  vision,  which  year  <^°“nncneea. 
by  year  has  been  receding  from  the  eyes,  now  becomes  inconveniently 
far  off,  so  that  small  print  can  only  be  read  with  difficulty  or  not  at 
all ; distant  vision,  however,  still  remains  acute. 

It  has  been  arbitrarily  decided  that  a person  shall  be  considered 
presbyopic  as  soon  as  his  ne.arest  point  of  distinct  vision  comes  to  stand 
at  twenty-two  centimetres  or  further  from  the  eyes,  and  the  degree  of  Its  degree, 
presbyopia  is  expressed  by  the  number  of  dioptrics  (D)  which  it  is 
necessary  to  give  the  eye  in  order  to  bring  its  near  point  up  to  this  dis- 
tance; or,  in  other  words,  to  give  it  a refractive  power  equal  to  4’5  D, 
which  is  the  power  of  the  lens  which  the  crystalline  must  add  to  itself 
in  order  to  see  distinctly  at  twenty-two  centimetres.  Thus,  a person 
aged  forty-five  can  only  see  distinctly  at  twenty-eight  centimetres,  that 
is,  he  can  only  add  to  his  crystalline  a lens  equal  to  3'5  D.  In  order  to 
enable  him  to  see  distinctlj'  at  twenty-two  centimetres  we  must  give  a 
lens  which  makes  up  the  diflerence  between  3‘5  D and  4‘5  D,  i.e.  1 D. 

A person  of  forty-five,  therefore,  requires  a convex  lens  of  1 D to  remedy 
his  presbyopia  ; the  number  of  this  lens  also  expresses  the  degree  of 
presbyopia. 

It  has  been  determined  by  observation  that  presbyopia  increases  by 
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PRESBYOPIA. 


Lens 

required. 


Traumatic 

cataract. 


Direction  of 
displacement 
of  lens. 


Treatment. 


one  dioptric  for  every  period  of  5 years  from  40  to  60;  sometimes  by 
one  dioptric  and  sometimes  by  a half  only,  for  each  similar  period 
from  60  to  80. 

The  following  table  shows  the  lens  reqnired  at  each  period  of  five 
years  by  the  emmetropic  eye.  Should  hypermetropia  exist  its  degree 
must  be  ascertained  and  added  to  the  number  given  in  the  table. 
The  degree  of  myopia,  on  the  contrary,  must  be  subtracted  : 


Age. 

Dioptrics. 

Age. 

Dioptrics. 

40 

0 

65 

4-5 

45 

1 

70 

. . 5'5 

50 

2 

75 

6 

55 

3 

80 

7 

60 

4 

Should  our  patient  require  to  see  at  some  particular  distance,  the 
numbers  in  the  table  need  not  be  adhered  to ; he  may  be  allowed  to 
select  those  lenses  which  he  thinks  suit  best.  As  a matter  of  fact  we 
often  find  that  the  glasses  given  in  the  table  are  too  strong,  especially 
in  hypermetropic  persons  who  have  become  presbyopic  before  taking 
to  glasses.  Such  persons  have  long  been  accustomed  to  strain  their 
accommodation  to  the  utmost,  and  will  not  thank  us  for  giving  them 
glasses  which  neutralize  the  whole  of  their  hypermetropia  as  well  as 
their  presbyopia.  We  shall  give  much  greater  satisfaction  by  ordering 
glasses  which  a little  more  than  neutralize  the  hypermetropia,  and  so 
give  a litcle  help  without  being  an  absolute  correction. 

Injuries. — Opacity  of  the  lens  (traumatic  cataract)  may  be  caused 
either  by  penetrating  wounds  of  the  cornea  or  simply  by  concussion. 

Dislocation  of  the  lens. — As  the  result  of  blows  upon  the  eyeball,  the 
lens  may  become  partially  or  entirely  displaced ; it  may  stUl  retain  its 
transparency,  but  often  becomes  more  or  less  opaque. 

Displacement  of  the  lens  may  take  place  upwards  or  downwards, 
laterally,  forwards  into  the  anterior  chamber,  backwards  into  the 
vitreous,  or  it  may  be  entirely  extruded  from  the  globe  through  a 
wound  in  the  sclerotic,  and  lie  beneath  the  conjunctiva.  In  the  three 
first  positions  the  displacement  is  only  partial  and  the  margin  of  the 
lens  can  be  seen  by  oblique  illumination  occu_pying  some  part  of  the 
pupil. 

In  displacement  forwards  the  pupil  will  be  found  dilated,  irregular 
in  shape,  and  fixed ; oblique  illumination  will  show  the  lens  lying  par- 
tially or  entirely  in  the  anterior  chamber. 

In  displacement  backwards  the  iris  will  be  tremulous,  the  pupil 
sluggish,  and  the  anterior  chamber  deepened.  Direct  ophthalmoscopic 
examination  will  probably  detect  the  lens  lying  in  the  ciliary  region  at 
the  lower  part  of  the  eye. 

In  displacement  beneath  the  conjunctiva  the  lens  is  found  forming 
a small  rounded  tumour,  somewhere  near  the  corneal  margin,  most 
frequently  at  its  upper  part. 

Teeatmknt. — If  the  lens  be  displaced  partially  or  into  the  anterior 
chamber,  and  still  retain  its  transparency,  it  may  be  left  alone.  Hut 
should  it  become  opaque  or  appear  to  be  setting  up  irritation,  it  should 
be  removed  by  extraction,  preferably  associated  with  iridectomy.  A 
transparent  lens  may  remain  for  years  in  the  anterior  chamber,  and, 
with  the  exception  of  impairment  of  vision,  give  rise  to  no  inconvenience. 
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If  its  capsule  has  been  lacerated,  however,  it  will  become  opaque,  and 
if  not  extracted  will  gradually  be  removed  by  absorption. 

A lens  displaced  into  the  vitreous  chamber  will  very  probably  act  as 
a foreign  body,  and  set  up  glaucomatous  changes,  in  which  case  it 
should  be  removed  at  all  risks ; but  if  it  produces  no  irritation  is  best 
left  alone. 

A lens  displaced  beneath  the  conjunctiva  may  also  be  left  to  itself. 

Cataract  will  be  considered  in  the  section  on  operations. 


THE  IRIS  AND  CHOROID. 


Congenital  anomalies. — Coloboma  signifies  a cleft  condition  of  the  iris  Coloboma. 
or  choroid,  dependent  on  failure  of  closure  of  the  foetal  fissure.  In  the 
iris  it  occurs  as  a deficiency  of  the  lower  segment,  appearing  as  if 
iridectomy  bad  been  performed  downwards.  In  the  choroid  it  is  seen 
(on  examination  with  the  ophthalmoscope)  as  a brilliant  white  figure, 
commencing  at  the  optic  disc,  and  continuing  downwards  and  for- 
wards for  a variable  distance  towards  the  ciliary  processes,  through 
which,  in  extreme  cases,  the  cleft  may  extend,  and  be  even  continuous 
■with  a similar  deficiency  of  the  iris. 

In  the  Albino  the  pigment  of  the  iris  and  choroid  is  absent  to  a The  albino, 
greater  or  less  extent,  and  with  the  ophthalmoscope  the  fundus  of  the 
eye  appears  of  a yellowish-white  colour. 

Irideremia,  or  congenital  absence  of  the  iris,  is  occasionally  observed.  Iridercmia. 

Persistence  of  the  pupillary  membrane. — Small  portions  of  the  Persistence 
membrane  which  at  a period  of  foetal  life  covered  the  pupil  occa-  pupillary 
sionally  remain,  and  may  he  seen  as  one  or  more  fine  threads,  somewhat  ™®’“''rai\e. 
resembling  cobwebs,  passing  across  the  pupillary  area,  and  attached 
at  either  end  to  the  anterior  surface  of  the  iris,  near  the  margin  of  the 
pupil. 

Anomalies  of  colour. — The  iris  of  one  eye  may  be  brown,  that  of  its  Anomalies  of 
fellow  being  blue,  or  differences  in  colour  may  occur  in  different  parts  colour, 
of  the  same  iris. 

Tremulous  iris  (iridodonesis)  signifies  a tremulous  condition  of  the  Tremulous 
iris,  which  shakes  about  as  the  eye  is  moved.  This  condition  is  met  hia- 
with  when  the  iris  has  lost  the  support  of  the  crystalline  lens,  when 
the  vitreous  humour  is  abnormally  fluid,  or  the  iris  totally  paralysed. 

The  term  should,  strictly  speaking,  be  applied  only  to  cases  Paralysis  of 

where  the  iris  is  tremulous,  all  its  proper  movements  being  destroyed  uris. 
and  the  pupil  of  moderate  size ; but  it  is  often  used  in  the  condition 
of  dilatation  of  the  pupil  met  with  in  some  cases  of  paralysis  of  the 
third  nerve ; in  which,  however,  only  the  circular  fibres  are  affected. 

Mydriasis  signifies  abnormal  dilatation  of  the  pupil ; Myosis, 
abnormal  contraction. 

Tumours  seldom  originate  in  the  iris  itself,  but  its  structure  often  Tumours  of 
becomes  implicated  by  growths  commencing  in  deeper  parts  of  the  iris, 
globe  {see  Tumours  of  Eyeball) ; instances,  however,  of  malignant 
growths,  dermoid  and  simple  cysts,  and  of  the  cysticercus,  have  been 
met  with  in  the  iris. 


Inflammation  of  the  Iris  (Iritis). 

Causes. 

Local. — Irritation  from  foreign  bodies  in  the  conjunctival  sac  or 
cornea;  friction  of  the  cornea  by  granular  lids  or  inverted  lashes;  inju- 
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ries  to  the  iris  itself  by  operations,  or  accidents,  with  or  without 
the  lodgment  of  foreign  bodies  in  its  substance  or  on  its  surface;  pres- 
sure by  a swollen  crystalline  lens,  and  exposure  from  perforation  of  the 
cornea. 

Constitutional. — Debility,  after  acute  disease,  over-lactation,  &c.; 
certain  specific  diseases,  as  syphilis,  rheumatism,  and  gout. 

Symptoms. — The  following  symptoms  are  met  with  in  most  cases  of 
iritis ; changes  of  colour,  cloudiness  and  loss  of  polish  of  the  iris, 
sluggishness  or  complete  immobility  and  (as  a rule)  contraction  of  the 
pupil,  injection  of  the  ciliary  region  (ciliary  redness),  watering  of  the 
eye,  and  impairment  of  vision.  Other  symptoms  met  with  occa- 
sionally are  pain,  intolerance  of  light,  irregularity  in  outline  of  the 
pupil,  inflammatory  products — pus  or  lymph  nodules — visible  to  the 
naked  eye. 

Three  varieties  of  iritis  are  commonly  met  with.  1.  Simple  iritis. 
2.  Recurrent  or  rheumatic  iritis.  3.  Syphilitic  iritis. 

Simple  iritis. — All  the  more  constant  symptoms  of  iritis  are  present, 
often  accompanied  by  more  or  less  severe  pain.  An  uncomplicated 
attack  lasts  from  one  to  two  weeks  or  longer,  and  usually  ends  in 
resolution,  the  iris  quite  recovering  its  normal  condition,  but  a few 
adhesions  may  form  between  the  iris  and  lens-capsule  (posterior 
synechiae).  In  this  as  well  as  in  the  other  forms  of  iritis,  however, 
the  inflammation  may  run  on  to  the  formation  of  a considerable 
quantity  of  new  material  or  into  suppuration. 

Recurrent  or  rheumatic  iritis  occurs  in  persons  who  are  subject  to 
attacks  of  rheumatism  or  gout,  and  also  in  the  children  of  rheumatic 
or  gouty  parents ; an  attack  of  this  form  of  inflammation  presents  all 
the  more  constant  symptoms  of  iritis,  and  has  one  character  peculiar 
to  itself,  viz.  its  tendency  to  recur,  some  patients  having  had  as  many  as 
twenty  or  more  separate  attacks ; in  some  cases  the  attacks  observe  a re- 
markable periodicity,  recurring  regularly  at  the  same  time  of  year.  The 
inflammation  sometimes  appears  in  one  eye,  sometimes  in  the  other,  or 
perhaps  in  both,  rarely,  however,  simultaneously,  but  at  short  intervals, 
the  second  eye  becoming  affected  long  before  the  first  has  begun  to 
recover.  Recurrent  iritis  is  frequently  accompanied  by  more  or  less 
haziness  of  the  cornea  and  aqueous  humour.  In  some  cases  very 
severe  pain  of  a dull  aching  character  is  experienced  in  the  eye- 
ball, forehead,  side  of  nose,  and  temple;  in  others  the  attack  is  most 
insidious,  the  patient’s  attention  not  being  attracted  until  a consider- 
able amount  of  new  material  has  been  thrown  out,  extensive  adhesions 
formed,  the  sight  of  one  eye  much  impaired  and  the  inflammatory 
action  extended  to  the  other.  The  great  feature  of  this  form  of  iritis 
is  its  tendency  to  recur.  The  cause  of  the  recurrencies  is  not  very 
evident;  they  are  probably  due  primarily  to  “posterior  synechi®,” 
and  are  prevented  by  the  performance  of  iridectomy. 

All  persons,  however,  who  have  “ posterior  synechia)”  are  not  subject 
to  recurrent  iritis;  so  that  in  all  probability  in  those  who  are  liable 
to  repeated  attacks  there  is  a tendency  to  the  lighting  up  of  inflamma- 
tion upon  very  slight  provocation,  such  as  the  dragging  of  posterior 
synechia). 

Syphilitic  iritis  is,  perhaps,  the  most  common  of  all  the  forms. 

A typical  case  presents  all  the  constant  symptoms  of  iritis  in  “ ''“7 
marked  degree,  the  zone  of  ciliary  redness  being  extremely  well  de- 
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fiued.  There  may  be,  besides,  certain  peculiar  nodular  excrescences,  of 
a dirty  yellow  colour  (known  as  lymph-nodules),  situated  on  the  surface 
of  the  iris  or  at  its  pupillary  margin,  and  at  times  extending  into  the 
pupil,  which  may  be  completely  blocked  by  them.  These  excrescences 
are  syphilitic  gummata,*and  their  existence  renders  the  diagnosis  of 
syphilitic  iritis  certain ; they  are,  however,  only  occasionally  present, 
and  in  the  greater  number  of  cases  met  with  the  surgeon  will  have  to 
take  into  consideration  the  patient’s  previous  history,  ascertain  the 
existence  of  other  signs  of  syphilis,  and  make  his  diagnosis  ac- 
cordingly. 

Syphilitic  iritis  occurs  most  frequently  between  the  ages  of  fifteen 
and  forty,  but  is  occasionally  met  with  as  a manifestation  of  congenital 
syphilis  in  infants. 

Results  of  iritis. — In  many  cases,  especially  if  early  and  properly 
treated,  perfect  recovery  takes  place;  in  others  permanent  signs  of 
inflammation  are  left.  The  morbid  changes  more  commonly  met  with 
are — 

(1)  The  iris  itself  may  be  found  atrophied,  rigid,  or  rotten,  and  very 
prone  to  Ideed  freely  on  the  slightest  wound.  These  conditions 
become  most  apparent  when  operating  upon  its  structure.  On 
attempting  to  perform  iridectomy  considerable  difficulty  will  be  expe- 
rienced in  removing  a portion  of  the  iris,  which  may  be  so  tough  that 
none  of  it  can  be  torn  away,  or  so  rotten  that  only  the  portion  included 
between  the  branches  of  the  forceps  is  removed,  or  hinmorrhage  may 
take  place  to  such  an  extent  as  to  prevent  the  completion  of  the 
operation. 

(2)  Adhesions  to  neighbouring  parts  synechice”)  may  have  formed, 
those  most  commonly  met  with  being  between  the  iris  and  lens-capsule 
(“  posterior  synechim”). 

Posterior  synechim  are  generally  situated  at  the  pupillary  margin, 
and  vary  in  extent  from  a few  adherent  tags,  of  this  part  only,  to 
complete  adhesion  of  the  whole  posterior  surface  of  the  iris  to  the 
lens-capsule,  this  latter  condition  being  known  as  “ total  posterior 
synechia.” 

Adhesion  of  the  iris  to  the  cornea,  “ anterior  synechia”  (should  this 
occur  at  all  as  the  result  of  iritis)  will  be  found  about  its  greater 
circumference. 

(3)  Closure  of  the  pupil  by  inflammatory  material,  opacities  upon 
the  lens-capsule  caused  by  adhesion  of  the  “ uvea  ” detached  from  the 
posterior  surface  of  the  iris. 

(4)  Dense  inflammatory  deposits  in  or  beneath  the  capsule,  or  in- 
volving the  superficial  fibres  of  the  lens  itself  (capsular  cataract),  may 
also  be  met  with. 
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Treatment. — In  treating  iritis  we  must  take  care,  first,  to  remove  Treatment, 
any  local  cause,  such  as  a foreign  body,  opaque  swollen  lens,  &c.,  and 
to  cure  granular  lids,  or  remove  inverted  lashes.  Secondly,  we  must 
endeavour  to  dilate  the  pupil.  Thirdly,  to  relieve  pain.  Fourthly,  any 
constitutional  treatment  that  may  appear  called  for  should  be  em- 
ployed. (The  means  of  carrying  out  the  first  indication  are  detailed 
elsewhere.) 

In  order  to  dilate  the  pupil  a few  drops  of  a strong  solution  (gr.  iv  Local, 
to  5j)  of  sulphate  of  atropine  should  be  placed  between  the  eyelids  by 
the  surgeon  himself  at  each  visit,  and  a weaker  solution  (gr.  l to  gr.  1 
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to  5j)  should  he  used  by  the  patient  from  four  to  eight  or  twelve 
times  a day.  If  the  case  is  treated  at  the  commencement,  more  or  less 
dilatation  of  the  pupil  will  usually  take  place ; but  should  the  iris  have 
become  infiltrated  with  inflammatory  matterj  and  adhesions  formed, 
little  or  no  effect  will  he  produced;  the  atropine  should,  however,  be 
persevered  with. 

In  cases  of  iritis  with  suppuration  the  eye  should  be  fomented  fre- 
quently with  hot  belladonna  lotion,  and  kept  bound  up  with  lint  soaked 
in  the  lotion. 

Ill  cases  accompanied  by  much  pain  blood  should  he  taken  from  the 
temples  by  leeches  or  the  artificial  leech.  Atropine  may  give  rise  to 
pain  by  causing  dragging  upon  adhesions,  and  should  be  used  with 
caution  in  cases  where  its  application  is  attended  by  much  suffer- 
ing, especially  if  it  have  no  effect  upon  the  pupil.  The  eyes  should  be 
protected  from  light  by  a green  shade  or  protectors  until  the  inflam- 
mation has  subsided. 

Of  constitutional  remedies  there  is  none  so  useful  in  the  treatment 
of  iritis  as  mercury.  The  drug  should  be  given  in  some  form  or  other, 
so  as  speedily  to  affect  the  system  in  all  cases  where  inflammatory 
products  are  plentifully  produced,  whether  the  inflammation  be  of 
syphilitic  origin  or  not.  A pill  containing  gr.  ij  of  Pil.  Hydrarg.  and 
gr.  ^ of  Pulv.  Opii  may  be  taken  three  times  a day,  and  is  a very 
convenient  and  effectual  mode  of  administration.  Mercurial  inunction, 
or  vapour  baths,  may  be  employed  if  preferred. 

If  the  iritis  occur  in  debilitated  states  of  the  system,  or  the  inflam- 
mation go  on  to  suppuration,  tonics,  as  iron  or  quinine,  should  be  pre- 
scribed, and  a plentiful  supply  of  good  food  given.  Should  there  be 
much  pain  opium  must  he  given,  and  it  is  well  to  prescribe  the  drug 
in  conjunction  with  extract  of  belladonna  or  hyoscyamus. 

The  results  of  iritis,  should  they’  seriously  interfere  with  vision, 
require  the  performance  of  iridectomy  or  some  one  of  the  operations 
for  artificial  pupil.  Iridectomy  should  also  be  performed  in  cases  of 
reeurreiit  iritis.  The  removal  of  a portion  of  iris  in  some  manner  — 
probably  by  preventing  dragging  on  adhesions — has  a marvellous  effect 
in  preventing  recurrences. 

Injuries. — The  iris  may  be  cut,  torn,  or  bruised ; prolapsed  through, 
or  adherent  to,  the  cornea,  in  cases  of  penetrating  wounds  of  that 
structure  {see  Wounds  of  the  Cornea) ; or  it  may  be  separated  from 
its  insertion  to  a greater  or  less  extent  by  concussion,  without  external 
wound.  Any  of  these  injuries  are  liable  to  set  up  iritis,  which  may 
possibly  be  followed  by  suppuration. 

Treatment. — The  injured  eye  should  be  kept  carefully  bandaged 
with  lint  soaked  in  belladonna  lotion,  and  if  much  pain  is  complained  of, 
or  inflammatory  symptoms  arise,  blood  should  be  freely  taken  from 
the  corresponding  temple,  either  by  leeches  or  the  artificial  leech. 

As  in  iritis  from  other  causes,  the  pupil  may  become  blocked,  or 
extensive  synechiae  form,  requiring  operative  interference  at  some  later 
period.  (See  Operations  on  iris.) 

Hypersemia  of  choroid. 

Increased  vascularity  of  the  choroid  is  not  uufrequently  met  with, 
more  especially  in  myopic  persons ; it  should  be  suspected  if  a feeling 
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of  fulness  and  tension  of  the  eyes,  accompanied  by  watering  and 
intolerance  of  light,  is  complained  of. 

On  examination  with  the  ophthalmoscope  increased  redness  of  the 
choroid  (especially  of  that  portion  nearest  the  outer  side  of  the  optic 
disc)  and  some  enlargement  of  the  choroidal  vessels  can  be  made  out ; 
these  changes  will,  however,  very  probably  he  overlooked  by  an  inex- 
perienced observer. 

Teeatment. — Tlie  eyes  should  be  kept  carefully  at  rest,  protected  Treatmeut. 
from  light,  cold  douches  employed,  and  all  positions  (as  stooping  or 
hanging  the  head)  which  cause  congestion  of  the  eyeballs  carefully 
avoided ; blood  may  be  taken  from  the  temples,  and  if  glasses  have 
been  worn  their  use  must  be  discontinued. 

Inflammation  of  the  choroid,  “ Choroiditis,”  occurs  under  much  the  Choroiditis, 
same  conditions  as  iritis ; it  also  plays  a prominent  part  in  sym- 
pathetic ophthalmia,  and  is  not  unfrequently  associated  with  inflam- 
mation of  the  iris — “choroido-iritis.”  Two  forms  will  be  commonly 
met  with — simple  and  syphilitic. 

Symptoms. — In  all  cases  of  choroiditis  more  or  less  loss  of  transpa-  Choroido- 
rency  will  be  found.  Pain,  intolerance  of  light,  impairment  of  vision,  iritis, 
fulness  of  the  veins  emerging  from  the  sclerotic  in  the  ciliary  region, 
ciliary  redness,  dilatation  and  sluggishness  of  the  pupil,  and  increased 
tension  of  the  globe,  are  symptoms  often  met  with  in  choroiditis,  but 
are  by  no  means  characteristic  of  it.  A diagnosis  can  only  be  made 
with  certainty  by  examination  with  the  ophthalmoscope. 

The  changes  seen  in  the  choroid  with  the  ophthalmoscope  are, 
greyish  or  yellowish  patches  or  spots  of  exudation  surrounded  by  more 
or  less  redness  (hyperffimia),  and  at  a later  period  patches  of  atrophy. 

The  exudation  may  occur  in  one  or  more  largo  patches,  or  be  dis- 
tributed over  the  whole  or  greater  part  of  the  choroid  in  the  form  of 
spots,  this  hitter  condition  being  known  as  “ choroiditis  disseminata.” 

We  know  that  the  morbid  changes  noticed  are  in  the  choroid,  from  choroiditis 
their  relation  to  the  retinal  vessels  which  pass  in  front  of  and  are  not  disseminata, 
obscured  by  the  opacity. 

Syphilitic  choroiditis  (in  typical  cases)  is  characterised  by  yel-  Syphilitic 
lowish  Ij’mph-nodules  similar  to  those  met  with  in  syphilitic  iritis  choroiditis, 
in  the  choroid;  but,  as  in  the  latter  disease,  typical  cases  are  only 
occasionally  met  with,  and  we  must  be  guided  by  the  same  rules  in 
forming  a diagnosis.  Choroiditis  disseminata  is  syphilitic ; the  atrophic 
changes  left  by  it  are  seen  in  spots  of  white  and  dark  dotted  about  the 
fundus;  often  combined  with  an  irregular  band  of  dirty  white  extend- 
ing round  the  optic  disc.  These  changes  are  frequently  seen  in  the 
subjects  of  congenital  syphilis,  the  choroidal  disease  is  in  many  in- 
stances associated  with  floating  opacities  in  the  vitreous,  and  may  be 
looked  upon  as  a certain  indication  of  syphilis. 

Choroiditis  is  frequently  associated  with  inflammation  and  opacity 
of  the  vitreous  humour ; the  retina  covering  the  aflected  portion  of 
choroid  is  usually  involved  in  the  inflammatory  change,  and  the  optic 
disc  may  be  implicated  if  choroiditis  exist  in  its  vicinity. 

Atrophy  of  the  choroid,  as  above  stated,  frequently  follows  inflam-  Atrophy  of 
mation.  The  ophthalmoscope  shows  white  or  dirty  white  patches,  or  choroid, 
spots  corresponding  to  the  areas  previously  occupied  by  inflammatory 
exudation,  caused  by  destruction  of  the  choroid,  allowing  the  white 
sclerotic  to  show  more  or  less  plainly  through  it.  The  atrophic 
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patches  are  frequently  surrounded  by  dark  borders,  from  accumulation 
of  pigment  which  has  been  displaced  by  the  inflammatory  material. 

Inflammation  of  the  ciliary  portion  of  the  choroid  (ciliary  body)  is 
known  as  “ cyclitis.'” 

Cyclitis  is  characterised  by  redness  and  swelling  of  some  part  or 
the  whole  of  the  ciliary  region,  with  considerable  enlargement  of 
the  veins  of  the  retina,  choroid,  and  iris,  and  pain  in  the  eyeball, 
aggravated  by  pressure  in  the  ciliary  region.  Cyclitis  may  be  caused 
^y  i’ijury  or  may  depend  upon  syphilis,  inherited  or  acquired.  Soft- 
ening and  shrinking  of  the  globe  is  very  likely  to  follow  from  impair- 
ment of  nutrition,  dependent  on  interference  with  the  circulation  of 
blood.  Suppuration  may  also  take  place.  Wounds  implicating  the 
ciliary  region  of  the  sclerotic  should  always  be  looked  upon  as  much 
more  serious  than  those  of  other  portions  of  the  tunic,  as  cyclitis  is 
frequently  set  up  by  such  injuries.  Cyclitis  is  not  uncommonly  asso- 
ciated with  iritis — “ irido-clycitis.” 

Teeatmbnt. — The  treatment  of  choroiditis  should  he  very  similar  to 
that  of  iritis.  Iridectomy  does  good  in  some  chronic  cases  or  in  those 
in  which  there  is  increase  of  tension  of  the  globe.  For  the  atrophic 
changes  no  treatment  is  of  much  avail. 

Bone  upon  the  choroid. — Deposits  of  bone  are  not  unfrequently  met 
with  upon  the  inner  surface  of  the  choroid  in  eyes  that  have  been 
blind,  and  shrunken,  for  years. 

Tubercles  in  the  choroid.  — In  cases  of  general  tuberculosis  deposits 
of  tubercle  have  occasionally  been  met  with  in  the  choroid. 

Injuries. — The  choroid  may  be  injured  by  foreign  bodies  entering 
the  eyeball  or  ruptured  by  violence,  without  perforation  of  the  tunics. 

In  the  former  case  (more  especially  if  a foreign  body  be  lodged  in 
the  structure  of  the  choroid)  inflammation  is  very  liable  to  follow,  the 
eyeball  being  eventually  lost  by  suppuration  or  shrinking.  A rupture 
of  the  choroid  from  external  violence  is  attended  with  more  or  less 
hsemorrhage,  which  fills  the  rent  made  in  its  structure  with  blood, 
and  may  cause  considerable  displacement  of  the  retina. 

Seen  with  the  ophthalmoscope  soon  after  the  receipt  of  the  injury, 
a rupture  of  the  choroid  appears  as  a more  or  less  elongated  blood  clot; 
later  the  blood  becomes  absorbed  and  a white  linear  figure  is  left,  from 
the  white  sclerotic  showing  through  the  rent  in  the  choroid.  This 
form  of  injury  is  not  often  followed  by  destructive  inflammation. 

Teeatmbnt. — Injuries  of  the  choroid  should  be  treated  in  the  same 
manner  as  injuries  of  the  sclerotic,  cornea,  or  iris,  with  belladonna 
lotion,  lint  and  a bandage. 

Sympathetic  Ophthalmia. 

Sympathetic  ophthalmia  is  the  name  applied  to  a peculiar  form  of 
inflammation  of  the  choroid,  ciliary  body,  and  iris,  coming  on  in  one 
eye  in  consequence  of  morbid  changes  which  have  previously  existed 
or  are  still  in  operation  in  the  other. 

The  most  common  causes  of  sympathetic  ophthalmia  are  injuries  of 
one  eye,  especially  toounds  implicating  the  ciliary  region,  or  associated 
with  lodgment  of  a foreign  body  in  the  interior  of  the  globe. 

The  wounded  eye  shortly  after  the  receipt  of  an  injury  may  become 
affected  by  choroido-iritis,  the  inflammation  being  of  a markedly  adhe- 
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sive  character;  pain  more  or  less  severe  will  be  complained  of,  sight 
rapidly  lost,  extensive  synechise  form,  the  tension  of  the  globe,  at  first 
somewhat  above  par,  diminish,  and  shrinking  of  the  eyeball  follow. 

At  any  time  during  the  foregoing  changes  in  the  injured  eye  the 
sound  one  may  become  irritable  and  painful,  and  a similar  inflammation 
may  be  set  up  in  it,  leading  rapidly  to  a like  result. 

Treatment. — Where  sympathetic  ophthalmia  has  been  once  estab-  Treatment, 
lished,  in  all  probability  irreparable  damage  will  be  done ; the  great 
point  to  bear  in  mind  is  to  prevent  its  occurrence  by  timely  extirpation 
of  the  damaged  globe  (see  Extirpation  of  the  Eyeball).  Should  the 
disease  have  become  fairly  established,  little  benefit  can  be  expected 
to  result  from  such  extirpation,  as  the  morbid  changes  will  probably  con- 
tinue in  the  sympathetically  inflamed  globe,  iu  spite  of  the  removal  of 
that  primarily  affected.  The  sympathetically  affected  eyeball  (or  if 
excision  have  not  been  performed  both  eyes)  should  be  kept  carefully 
bandaged  with  lint  soaked  in  belladonna  lotion ; pain  must  be  relieved 
by  the  same  methods  as  in  cases  of  iritis.  Any  constitutional  treat- 
ment that  may  appear  necessary  should  be  employed,  and  as  soon  as 
the  more  acute  inflammatory  symptoms  have  subsided  iridectomy 
should  be  performed.  This  operation  often  exerts  a very  beneficial 
influence  upon  the  nutrition  of  the  globe  (see  Iridectomy),  and  should 
be  repeated  a second  or  even  third  time  should  the  new  pupil  become 
(as  is  very  likely  to  be  the  case)  occluded  by  inflammatory 
exudations. 

Should  suppurative  inflammation  be  set  up  in  one  eye,  sympathetic 
changes  need  not  be  feared  in  the  other ; it  is  only  in  the  adhesive 
form  of  choroido-iritis  that  sympathetic  ophthalmia  is  likely  to 
occur. 


THE  VITREOUS  HUMOUR. 

Opacities  in  the  vitreous  are  frequently  met  with  in  cases  of  myopia.  Opacity  of 
and  often  as  the  results  of  choroiditis.  vitreous. 

Inflammation  of  the  vitreous  occurs  occasionally;  it  is  generally  Inflannua- 
of  syphilitic  origin  or  caused  by  injuries,  especially  the  lodgment  of 
foreign  bodies  within  the  globe.  Vision  becomes  misty,  and  on  exami- 
nation the  humour  is  found  to  be  more  or  less  turbid. 

Treatment. — Should  the  inflammation  be  of  syphilitic  origin,  anti- 
syphilitic remedies  should  be  employed;  should  it  depend  on  injury, 
the  eye  must  be  kept  bandaged  with  lint  soaked  in  belladonna  lotion, 
and  measures  taken  to  subdue  the  inflammation. 

^ Haemorrhage  into  the  vitreous. — Occasionally  bleeding  takes  place  Hsemorrhage. 
into  the  vitreous  humour  to  a considerable  extent.  Impairment  of 
vision  is  complained  of,  usually  coming  on  suddenly,  and  often  during 
some  exertion.  Examination  with  the  ophthalmoscope  (direct  method) 
shows  the  vitreous  chamber  to  be  occupied  by  a turbid  irregular 
cloud  which  floats  about  as  the  eyeball  is  moved,  gradually  sub- 
sides^ to  its  lower  part  when  the  movements  are  discontinued, 
and  is  stirred  up  again  on  the  movements  of  the  globe  being 
repeated.  The  blood  becomes  absorbed  to  a greater  or  less  extent  in 
the  course  of  time,  but  very  commonly  some  permanent  opacity  is 

Iridectomy  appears  to  hasten  the  process  of  absorption. 
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GLAUCOMA. 

By  glaucoma  we  understand  “A  series  of  morbid  changes  of  the 
eyeball ; the  most  prominent  of  which,  and  apparently  the  one  which 
causes  all  the  others,  being  an  increase  of  tension  of  the  globe.” 
(Bader.) 

The  cause  of  the  increase  of  tension  is  unknown,  hut  is  supposed  to 
result  from  undue  accumulation  of  the  intra-ocular  fluids,  dependent 
on  hyper-secretion  or  deficient  removal.  Glaucoma  is  said  to  be 
simple  when  the  increase  of  tension  progresses  slowly  and  continuously 
without  inflammatory  outbreaks ; acute  or  chronic  when  attended  by 
attacks  of  inflammation. 

Simple  glaucoma  presents  no  very  marked  symptoms,  its  onset 
being  most  insidious.  It  is  characterised  by  gradual  decrease  of  acute- 
ness of  vision,  with  narrowing  of  the  visual  field,  impairment  of  the 
power  of  accommodation,  causing  rather  rapid  increase  of  presbyopia, 
sluggishness  in  the  movements  of  the  iris,  some  dilatation  of  the  pupil, 
and  some  apparent  haziness  of  the  lens.  Increase  of  tension  is  probably 
one  of  the  earliest  symptoms,  but  is  very  liable  to  be  overlooked  until 
the  disease  is  far  advanced  and  considerable  hardness  of  the  globe 
has  taken  place.  With  the  ophthalmoscope  spontaneous  pulsation  of 
the  retinal  arteries  may  be  seen,  or  pulsation  may  be  produced  by 
very  slight  pressure  upon  the  globe.  The  vessels,  especially  the  veins, 
are  thinner  on  the  surface  of  the  optic  disc  than  in  the  surrounding 
retina,  and  the  disc  itself  more  or  less  cupped.  The  cup  of  glau- 
coma is  characterised  by  a bluish  appearance  of  the  greater  portion 
of  the  disc ; upon  this  blue  portion  the  vessels  appear  very  small  and 
indistinct,  or  they  may  be  quite  invisible ; the  margin  of  the  disc  is 
white,  and  the  large  tortuous  retinal  vessels  are  seen  curling  up  over 
its  edge,  and  appearing  on  the  surface  of  the  retina  at  a point  not 
continuous  with  their  course  upon  the  nerve  surface.  Small  hae- 
morrhages may  also  be  met  with  upon  the  retina. 

Sooner  or  later,  in  any  form  of  glaucoma,  if  relief  be  not 
given,  the  condition  known  as  absolute  glaucoma  is  established. 
The  eyeball  becomes  stony  hard,  the  pupil  widely  dilated  and  fixed, 
the  cornea  hazy  and  anaesthetic,  the  iris  and  aqueous  humour  dis- 
coloured, the  anterior  chamber  shallow,  and  the  lens  more  or  less 
opaque.  A few  dilated  veins  are  seen  issuing  from  the  globe  in 
the  ciliary  region,  the  sclerotic  may  be  somewhat  bulged  in  places  and 
bluish  in  colour,  and  the  conjunctiva  is  extremely  rotten,  tearing  on 
any  attempt  to  seize  it  with  forceps.  On  examination  with  the 
ophthalmoscope  all  appears  dark  behind  the  pupil,  or  a dull  red 
reflection  may  be  returned  from  the  interior,  but  no  details  of  the 
fundus  can  be  made  out.  All  perception  of  light  is  lost.  . 

In  some  cases  of  acute  glaucoma,  and  almost  invariably  in  chronic 
glaucoma,  the  onset  of  the  disease  is  preceded  by  premonitory  symptoms. 

These  are,  as  in  simple  glaucoma,  rapidly  increasing  presbyopia  and 
slight  increase  of  tension  of  the  globe,  sluggishness  and  dilatation  of 
the  pupil,  some  apparent  haziness  of  the  lens,  and  narrowing  of  the 
visual  field. 

Besides  these  we  may  find  some  congestion  of  the  veins  emerging 
from  the  sclerotic  in  the  ciliary  region.  There  may  be  periodic  attacks 
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of  dimness  of  vision,  objects  appearing  as  if  veiled  by  a greyish  or 
yellow  mist  (London  fog);  in  the  later  stages  we  may  have  a halo 
around  a flame,  or  the  appearance  of  a rainbow,  and  at  times  attacks 
of  pain  in  and  about  the  eyeball. 

Acute  glaucoma  usually  commences  suddenly  with  well-marked  Acute 
inflammatory  symptoms.  The  patient  will  state  that  he  was  seized  glaucoma, 
(frequently  during  the  night)  with  sudden  severe  pain  in  the  eye ; the 
pain  will  be  described  as  affecting,  not  only  the  eyeball,  but  the  whole 
of  the  corresponding  side  of  the  head,  and  he  will  have  found  that  the 
sight  of  the  painful  eye  is  much  impaired  or  entirely  lost.  On  exa- 
mination the  eyelids  will  be  found  slightly  reddened  and  swollen,  the 
conjunctiva  somewhat  chemosed,  and  its  vessels,  as  well  as  those 
situated  more  deeply  in  the  subconjunctival  tissue,  enlarged.  There 
will  be  profuse  lachrymation,  and  often  much  intolerance  of  light ; 
the  aqueous  humour  will  very  probably  be  somewhat  turbid.  The 
pupil  will  be  dilated,  somewhat  irregular  and  flxed,  and  the  tension 
of  the  globe  greatly  increased. 

On  examination  with  the  ophthalmoscope  some  of  the  appearances  Oplithalmo- 
mentioned  under  simple  glaucoma  may  be  found,  but  the  media  will 
probably  be  so  hazy  as  to  obscure  the  parts  behind,  a dull-red  reflection 
being  all  that  can  be  made  out. 

The  acute  symptoms  may  pass  off"  in  the  course  of  a few  days  or 
weeks,  leaving  the  eye  more  or  less  permanently  damaged.  Similar 
attacks  may  recur,  but  more  frequently  the  disease  relapses  into  a 
chronic  state. 

Chronic  glaucoma,  the  form  most  commonly  met  with,  is  cbarac-  Chronic 
terised  by  the  occurrence  of  slight  inflammatory  attacks,  associated  glaucoma, 
with  temporary  increase  of  dimness  of  vision  and  more  or  less  pain  in 
and  around  the  eyeball.  On  examination  the  field  of  vision  will  be 
found  to  be  limited,  the  tension  of  the  globe  increased,  and  if  the 
patient  present  himself  during  an  inflammatory  attack  the  conjunctiva 
and  subconjunctival  tissue  will  be  found  unduly  vascular,  the  pupil 
somewhat  dilated,  and  the  movements  of  the  iris  sluggish. 

Ihe  loss  of  vision,  in  cases  of  chronic  glaucoma,  is  attended  by  Peculiar 
somewhat  peculiar  symptoms.  Patients  complain  that  their  sight  is  affection  of 
always  somewhat  misty,  that  there  is  an  appearance  of  a bright  halo 
around  a candle  or  other  flame,  that  they  see  colours  resembling  a 
rainbow,  and  often  of  great  beauty,  and  occasionally  flashes  of  light 
and  fiery  circles ; these  latter  symptoms  are,  however,  common  to  all 
forms  of  retinal  irritation.  Vision  is  always  worst  during  the  inflam- 
matory attacks  and  recovers  to  a certain  extent  during  the  remission, 
never,  however,  returning  to  the  same  condition  as  before  the 
attack. 

^ Ihe  ophthalmoscope  shows  changes  similar  to  those  mentioned  under 
simple  glaucoma. 

Ihere  is  yet  another  form  of  glaucoma  requiring  mention,  for-  Glaucoma 
tunately  rarely  met  with.  Its  principal  characteristic  is  the 
extreme  suddenness  and  violence  of  its  onset ; its  symptoms  resemble 
those  of  acute  glaucoma  in  an  aggravated  form.  This  variety  of 
glaucoma  is  known  glaucoma  fulminans,  and  the  ej’e  attacked  by  it 
may  be  entirely  lost  in  the  course  of  a few  hours.  The  attack  is 
ocMsionally  accompanied  by  severe  headache  and  vomiting. 

Glaucoma  is  essentially  a disease  of  commencing  old  age,  occurring 
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most  frequently  between  the  ages  of  fifty  and  sixty,  but  occasionally 
in  young  adults,  or  even  in  children.  Glaucoma  almost  always  affects 
both  eyes,  not,  however,  simultaneously,  but  at  more  or  less  con- 
siderable intervals. 

In  order  to  diagnose  glaucoma  we  must  be  well  acquainted 
with  the  method  of  ascertaining  the  tension  of  the  globe,  and 
also  with  the  use  of  the  ophthalmoscope.  {See  Examination  of  eye- 
ball, &c.) 

We  must  also  remember  that  the  injurious  effects  of  pressure  are 
evidenced  earliest  in  the  peripheral  portions  of  the  retina,  and  should 
therefore  very  carefully  examine  the  condition  of  the  visual  field  in  all 
suspected  cases.  {See  Examination  of  field  of  vision.) 

Cases  are  frequently  met  with  in  which  great  contraction  of  the 
visual  field  has  taken  place,  although  central  vision  is  still  acute. 
Another  symptom  which  should  lead  us  to  suspect  glaucoma  is  the 
rapid  increase  of  presbyopia.  Patients  affected  by  the  simple  or 
chronic  forms  of  the  disease  are  constantly  changing  their  glasses,  as 
they  find  that  those  which  at  first  appear  to  suit  become  useless  in  the 
course  of  a few  months. 

Apparent  haziness  of  the  crystalline  lens  is  a symptom  requiring 
special  attention ; otherwise  the  surgeon  may  fall  into  the  fatal  error 
of  mistaking  chronic  or  simple  glaucoma  for  cataract,  and  allow  the 
disease  to  continue  until  sight  is  irrevocably  lost.  In  such  cases 
ophthalmoscopic  examination  will  most  probably  show  that  there  is 
little  or  no  real  opacity  of  the  lens,  and  this,  aided  by  a careful  examina- 
tion of  the  tension  of  the  globe  and  the  state  of  the  visual  field,  will 
prevent  so  disastrous  a mistake. 

Besides  the  foregoing  we  not  unfrequently  meet  with  what  is  known 
as  “ secondary  glaucoma,”  i.e.  glaucoma  coming  on  in  the  course  of  some 
other  disease,  as  corneitis,  ulceration  of  cornea,  iritis,  &c.  Glaucoma 
occurring  in  young  persons  is  usually  secondary. 

Tbeatment. — Glaucoma  can  be  remedied  by  operation  alone.  And 
it  is  our  duty  to  explain  to  the  patient  the  nature  of  his  case  and 
to  urge  upon  him  most  strongly  the  necessity  for  operative  inter- 
ference. 

Patients  suffering  from  glaucoma  often  evince  the  greatest  unwill- 
ingness to  undergo  an  operation ; this  unwillingness  is  explained  by  the 
fact  that  during  the  remissions  of  the  disease  little  or  no  inconvenience 
is  experienced,  and,  moreover,  even  at  the  time  that  an  attack  of  in- 
flammation is  present  the  sufferer  will  be  encouraged  by  the  hope  that 
the  symptoms  will  pass  off  (as  they  in  all  probability  have  done  in 
previous  attacks),  leaving  the  eye  but  little  damaged.  Nevertheless  we 
must  always  bear  in  mind  that  an  operation,  to  be  successful,  must  be 
performed  early, 2.xA  must  not  be  satisfied  until  we  have  convinced  our 
patient  of  this.  Most  patients  will  readily  submit  to  an  operation 
when  one  eye  has  been  lost  and  the  disease  has  commenced  in  the 
other. 

Several  operations  have  been  practised  for  the  relief  of  glaucoma, 
but  iridectomy  is  that  which  gives  the  best  results,  and  is  almost 
universally  practised  at  the  present  day.  Iridectomy,  to  be  effectual, 
should  be  performed  as  early  as  possible;  as  a rule,  no  good  is  likely  to 
result  from  the  operation  in  cases  where  vision  has  been  reduced  to 
bare  perception  of  light;  but  in  acute  glaucoma  much  improvement 
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may  take  place  even  though  all  perception  of  light  have  been  lost  for 
some  days. 

In  performing  iridectomy  for  glaucoma  we  must  take  care  to  remove 
the  iris  well  down  to  its  insertion  and  to  e.vcise  a good  broad  piece  {see 
p.  364) ; merely  cutting  away  a portion  of  the  iris  near  the  margin  of 
the  pupil  does  no  good.  The  operation  is  easy  enough  of  performance 
in  cases  of  acute  glaucoma,  but  in  those  of  old  standing  the  structures 
become  so  rotten  as  to  render  it  anything  hut  simple. 

In  cases  of  glaucoma  where  for  any  reason  an  operation  does  not  Medical 
seem  advisable  we  must  do  our  best  to  give  relief  by  medical  treatment,  treatment. 
The  means  which  will  he  found  most  useful  are  the  application  of  seda- 
tive fomentations,  administration  of  opium,  and  the  local  abstraction  of 
blood  by  leeches  or  the  artificial  leech. 

Atropine  should  not  be  used  in  glaucoma,  as  it  causes  increased  vas-  Atropine, 
cularity  of  the  globe,  and  with  it  augmentation  of  tension.  Its  appli- 
cation is  recommended  in  most  works  on  ophthalmic  subjects,  but  it 
does  more  harm  than  good. 

THE  EETINA  AND  OPTIC  NEEVE. 

Vision. — Space  will  not  allow  of  a detailed  account  of  all  the  anomalies  Vision, 
of  vision  which  may  be  met  with.  Before  the  introduction  of  the 
ophthalmoscope  all  cases  of  want  of  sight  occurring  without  cause 
apparent  to  the  unaided  eye  were  collected  together  into  two  classes 
hearing  the  names  of  “ amblyopia  and  amaurosis.” 

To  the  former  were  referred  all  cases  where  vision  was  much  im-  Amblyopia 
paired  but  not  entirely  lost,  to  the  latter  cases  in  which  not  even  per-  ^'“1  a®au- 
ception  of  light  remained.  But  now  that  the  ophthalmoscope  has  come 
so  generally  into  use,  making  the  interior  of  the  globe  as  accessible  to 
our  sight  as  the  exterior,  we  have  come  to  refer  “ amblyopia  and 
amaurosis”  to  their  proper  causes,  and  the  terms  have  fallen  into  com- 
parative disuse.  For  instance,  if  iu  a case  of  want  of  sight  we  find  on 
ophthalmoscopic  examination  that  there  is  haziness  of  the  vitreous, 
inflammation  of  the  retina,  &c.,  we  do  not  say  (as  formerly)  that  the 
patient  is  “ amblyopic,”  but  that  he  is  sufiering  from  opacity  of  the 
vitreous,  retinitis,  &c.  Again,  in  cases  of  total  blindness,  the  ophthal- 
moscope will  in  all  probability  detect  atrophy  of  the  optic  nerve  or 
other  lesion,  and  instead  of  saying  that  the  patient  is  “ amaurotic”  we 
say  that  he  is  suffering  from  atrophy  of  the  optic  nerve,  &c.  The 
terms  ‘‘amblyopia  and  amaurosis”  may,  however,  still  be  used  in 
some  rare  cases  where  there  is  a partial  or  complete  loss  of  sight, 
associated  with  an  apparently  healthy  condition  of  all  the  ocular 
structures. 

Hypersemia  of  the  retina  occurs  from  overstrain  of  the  eyes  in  doing  Hypermmia 
near  work  (especially  in  hypermetropic  or  astigmatic  persons),  or  from  retina, 
constantly  looking  at  bright  light ; the  disease  is  not  uncommon 
amongst  engine-drivers  and  others  who  work  over  a blazing  fire. 

The  patient  complains  of  some  dimness  of  vision,  and  a feeling  of 
fulness  and  discomfort  in  the  eyes.  On  examination  with  the  ophthal- 
moscope the  retinal  vessels,  both  arteries  and  veins,  will  be  found 
increased  in  size,  and  a greater  number  of  each  will  he  visible  than  iu 
the  healthy  retina. 

This  form  of  hypermmia  may  be  described  as  “ active  j”  another  Active  and 

passive 
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form  of  hyperaemia,  affecting  only  the  retinal  veins,  which  become 
enlarged,  tortuous,  and  sometimes  varicose,  may  be  described  as  “pas- 
sive this  condition  is  indicative  of  obstruction  to  the  return  of  blood 
from  the  eyeball.  (See  Ischaemia.) 

Hyperaemia  of  the  retina,  especially  the  active  form,  is  not  easily 
recognised,  as  the  limits  between  health  and  disease  fade  almost 
imperceptibly  into  each  other,  and  considerable  experience  is  required 
in  order  to  judge  with  certainty  where  one  ends  and  the  other 
begins. 

Treatment. — Active  hyperaemia  should  be  treated  by  rest,  carefully 
shielding  the  eyes  from  bright  light  by  means  of  blue  protectors  or 
a shade.  After  the  subsidence  of  the  hyperaemia  any  anomaly  of 
refraction  should  be  carefully  neutralized. 

Passive  hyperaemia  is  usually  an  indication  of  some  more  serious 
disease,  and  requires  no  special  treatment. 

Inflammation  of  the  retina  (retinitis). — Causes. — Eetinitis  most 
frequently  depends  on  some  constitutional  condition,  as  albuminuria 
or  syphilis ; it  may  also  arise  from  embolism  of  the  vessels  of  the 
retina,  haemorrhage  into  its  substance,  or  from  cerebral  disease ; from 
tumours  or  entozoa  within  the  globe,  exposure  to  sudden  flashes  of 
bright  light,  or  wounds  of  the  eyeball.  It  may  also  be  secondary  to 
choroiditis,  iritis,  or  cyclitis. 

Retinitis  is  characterised  by  hyperaemia  of  the  retina,  associated 
with  more  or  less  dense  and  extensive  opacity  of  its  structure,  and 
frequently  with  extravasations  of  blood  in  its  substance. 

Disturbance  of  vision  may  be  a prominent  symptom,  or  the  patient 
may  hardly  be  aware  that  anything  is  amiss  with  his  eyes.  The  degree 
of  impairment  of  vision  depends  upon  the  situation  and  extent  of  the 
inflamed  portion  of  the  retina ; for  instance,  a small  patch  of  inflam- 
matory exudation  in  the  region  of  the  yellow  spot  will  cause  much 
loss  of  sight,  whereas  a considerable  amount  of  opacity  situated  peri- 
pherally will  give  rise  to  scarcely  any  symptoms. 

Pain,  photophobia,  coloured  vision,  and  flashes  of  light,  are 
symptoms  occasionally  met  with  in  inflammation  of  the  retina. 

Acute  retinitis  is  rarely  met  with,  and  if  it  should  occur  would  hardly 
be  recognised,  as  the  inflammatory  exudation  would  be  transparent, 
and,  therefore,  invisible ; consequently  the  only  appearance  revealed 
by  the  ophthalmoscope  would  be  enlargement  and  tortuosity  of  the 
retinal  vessels. 

The  forms  of  retinitis  which  give  rise  to  striking  ophthalmo- 
scopic  appearances  are  essentially  of  a chronic  nature,  and  are  fre- 
quently associated  with  inflammatory  changes  in  the  choroid  and  optic 
nerve. 

Retinitis  may  affect  one  or  both  eyes,  those  forms  which  are  of  con- 
stitutional origin  usually  affecting  both,  though  not  always  in  the 
same  def^ree.  Several  varieties  of  retinitis  are  described. 

Simple  retinitis. — The  ophthalmoscope  shows  a more  or  less  general 
turbidity  of  the  retina,  varying  from  a scarcely  perceptible  cloudiness 
(giving  the  idea  that  the  structure  is  coloured  and  visible  instead  of 
entirely  transparent)  to  an  uniform  greyish-white  or  mottled  opacity, 
which  appears  to  cover  the  choroid  like  a veil. 

The  outline  of  the  optic  disc  is  indistinct.  The  retinal  veins  appear 
enlarged,  dark  coloured,  evidently  gorged  with  blood,  often  twisted 
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in  their  course,  and  they  may  he  in  parts  hidden  by  the  inflammatory 
exudation.  The  condition  of  the  arteries  is  nearly  normal,  or  they  may 
appear  too  thin. 

Small  hsemorrhages  are  frequently  detected  in  the  course  of  the 
distended  veins. 

Haemorrhagic  retinitis. — The  optic  nerve  will  he  found  reddened,  Ilfenior- 
somewhat  swollen,  its  outline  obliterated,  its  transparency  so  much  Jgtjaitis. 
affected  that  the  course  of  the  retinal  veins  upon  its  surface  and  in 
its  substance  cannot  be  traced ; the  retinal  veins  are  turgid,  and 
tortuous  in  their  course,  presenting  alternately  light  and  dark  portions, 
according  as  they  lie  deeply  in  the  engorged  retina  or  more  super- 
ficially near  its  inner  surface.  The  retinal  arteries,  as  in  the  simple 
form  of  retinitis,  are  nearly  normal  or  too  thin. 

The  principal  characteristic  of  the  disease  is  the  occurrence  of  exten-  Peculiarity 
sive  haemorrhage,  most  marked  around  the  optic  disc,  and  fading  away 
gradually  into  the  surrounding  parts.  The  blood-extravasations  have  tions. 
a peculiar  striated  appearance,  and  radiate,  spoke-like,  from  the  optic 
disc  as  a centre.  In  some  cases  the  retina  immediately  surrounding 
the  disc  is  uniformly  soaked  with  blood,  the  bright  red  colour  thus 
produced  gradually  shading  ofl'  externally  into  the  spoke-like  appear- 
ance above  mentioned. 

As  time  goes  on  the  extravasated  blood  undergoes  changes,  becoming 
brown  in  colour,  and  eventually  partially  or  entirely  absorbed. 

Retinitis  pigmentosa  is  a peculiar  form  of  degeneration  of  the  Retinitis 
retina,  met  with  most  frequently  in  the  ofl’spriug  of  blood  rela- 
tions;  the  sulierers  are  often  deaf  and  dumb,  and  may  he  partially 
idiotic. 

The  most  marked  symptoms  of  the  disease  are  mght  blindness  and  Night 
gradual  narrotoing  of  the  visual  field  without  glaucomatous  symptoms,  hluulness. 
The  ophthalmoscope  reveals  the  most  striking  changes;  the  retina, 
more  especially  about  its  peripheral  parts,  is  dotted  more  or  less 
thickly  w’ith  black  pigment  spots ; these  spots  appear  somewhat 
like  a multitude  of  small  black  spiders  with  many  legs ; they  have 
also  been  likened  to  bone-corpuscles.  The  spots  of  pigment  appear  to 
follow  the  course  of  the  blood-vessels  of  the  retina,  and,  as  before 
stated,  are  collected  most  thickly  in  its  peripheral  parts. 

The  blood-vessels  themselves  are  much  diminished  in  size  and  visible 
number,  and  the  optic  disc  is  markedly  anaemic. 

Mbuminnric  retinitis  is  a peculiar  form  of  retinitis  met  with  in  Albuminuric 
Bright’s  disease.  The  changes  which  take  place  in  the  retina  are  retinitis, 
inflammation  with  effusion  and  haemorrhages,  followed  by  fatty  and 
fibrinous  degeneration  of  its  structure,  and  subsequent  atrophy. 

The  ophthalmoscope  shows,  in  the  early  stages  of  the  disease,  retinal 

ihyperaemia  (more  especially  venous)  with  increased  vascularity  and 
redness  of  the  optic  disc.  Next  the  retina  becomes  cloudy  (more  espe- 
cially around  the  optic  disc,  the  outline  of  which  becomes  obscured), 
and  numerous  haemorrhages  in  the  form  of  streaks  and  spots  occur  in 
various  parts  of  its  structure. 

The  cloudiness  goes  on  increasing  and  obscures  the  smaller  vessels ; Cbaracter- 
M later  in  different  parts  of  the  fundus,  but  mostly  in  a ring  situated  at  *stic  appear- 
I a little  distance  from  the  margin  of  the  disc,  appear  glistening  white 
^ spots  and  patches,  which  by  their  coalescence  eventually  form  a broad 
white  baud,  which  partially  or  entirely  surrounds  the  now  grey  opaque 
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optic  disc,  being  separated  from  it  by  a grey  opaque  portion  of 
retina.^  These  appearances  are  entirely  characteristic  of  albuminuric 
retinitis. 


Clianges  in 
yellow  spot. 


Leucfemic 

retinitis. 


Emholism  of 
retina. 


Changes 
about  yellow 
spot. 


Syphilitic 

retinitis. 


Whilst  the  above  changes  are  going  on  in  other  parts  of  the  retina, 
characteristic  appearances  may  be  developed  in  the  region  of  the  yellow 
spot.  A number  of  small  white  glistening  spots,  which,  however,  do 
not  coalesce  so  as  to  form  a band,  but  remain  distinct,  make  their 
appearance.  ^ _ These  glistening  spots  are  arranged  in  a somewhat 
radiated  position  around  the  macula  as  a centre,  and  somewhat  resemble 
a constellation ; the  appearance  is  quite  characteristic,  and  once  seen 
is  not  likely  to  be  forgotten. 

As  the  opacity  of  the  retina  increases,  the  vessels  become  more  and 
more  obscured,  so  that  when  the  disease  has  reached  its  height  only  a 
few  large  venous  trunks  are  still  visible.  Fresh  haemorrhages  may 
occur  at  any  time,  and  cover  over  and  obscure  the  opaque  portions  of 
retina.  After  a time  a retrograde  process  sets  in,  the  haemorrhages 
and  peculiar  opacity  slowly  disappear,  the  retina  being  at  length  left 
ill  a state  of  atrophy.  Displacement  of  the  retina  may  occur. 

Albuminuric  retinitis  is  usually  associated  with  granular  kidney;  it 
is  dependent  on  the  blood-vascular  disease  (arterio-capillary-fibrosis. 
Gull  and  Sutton),  of  which  the  kidney  affection  is  only  a part.  The 
retinitis  often  appears  before  any  sign  of  kidney  mischief  is  manifested, 
and  it  is  the  ophthalmic  surgeon  who  first  discovers  the  nature  of  the 
case. 

Leucsemic  retinitis. — A peculiar  form  of  retinitis  somewhat  resem- 
bling the  albuminuric  has  been  described  as  occurring  in  connection 
with  leucooythmmia. 

Leucaemic  retinitis  is  marked  by  pallor  of  the  optic  disc,  a peculiar 
rose  colour  of  the  retinal  vessels,  hemorrhages,  some  opacity  of  the 
retina  around  the  optic  disc,  and  white  glistening  spots  similar  to 
those  met  with  in  albuminuric  retinitis,  which,  however,  are  situated 
in  the  peripheral  parts  of  the  retina. 

Embolism  of  the  retina. — A form  of  retinitis  associated  with  plug- 
ging of  the  central  artery  comes  on  suddenly  without  apparent  cause, 
with  complete  loss  of  sight.  Ophthalmoscopic  examination  shows  some 
pallor  of  the  optic  disc  and  diminution  in  calibre  of  the  vessels  emerg- 
ing from  it,  but  the  most  marked  change  is  seen  in  the  region  of  the 
yellow  spot. 

The  retina  around  the  spot  is  grey  and  opaque,  and  numerous 
blood-vessels  not  visible  under  ordinary  conditions  come  plainly  into 
view ; the  macula  itself  is  seen  as  a bright  red  spot  (which  might  be 
taken  for  a hsemon-hage  by  a cai-eless  observer)  situated  in  the  centre 
of  the  opaque  portion  of  retina. 

The  bright  red  appearance  of  the  macula  arises  from  the  anatomical 
arrangement  of  the  parts ; the  retina  in  this  situation,  being  thin  and 
firmly  bound  down  to  the  parts  beneath,  does  not  become  infiltrated 
with  inflammatory  exudation,  and  consequently  the  normal  red  colour 
of  the  fundus  appears  in  striking  contrast  to  the  surrounding  opaque 
retina.  Hasmorrhages  may  occur. 

Syphilitic  retinitis. — A form  of  inflammation  aflectuig  the  retina 
immediately  surrounding  the  optic  disc  has  been  looked  upon  by  some 
as  of  syphilitic  origin,  but,  like  syphilitic  iritis,  rarely  presents  any 
very  characteristic  signs.  Should  retinitis  occur  with  other  manifes- 
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tafcions  of  syphilis,  congenital  or  acquired,  it  may  be  looked  upon  as 
syphilitic. 

Theatment. — Both  eyes  should  he  kept  thoroughly  at  rest,  by  Treatment  of 
prohibiting  all  near  work,  paralysing  the  accommodation  by  atropine,  ‘‘etmitis. 
and  shielding  the  eyes  from  the  stimulus  of  too  bright  light  by 
blue  protectors.  Everything  that  is  likely  to  cause  disturbance 
of  the  ocular  circulation,  as  stooping  positions,  excitement,  stimu- 
lants, too  rapid  variations  of  temperature,  &c.,  should  be  carefully 
avoided. 

In  simple  retinitis  blood  should  be  taken  from  the  temples  by  leeches.  Abstraction 
or  preferably  by  the  artificial  leech,  and  in  this  form  as  well  as  in  blood, 
retinitis  connected  with  syphilis  mercury  does  good  j it  should  be  Mercury, 
given  so  as  quickly  to  afi'ect  the  system  either  by  the  mouth,  by 
inunction,  or  in  the  form  of  vapour  baths.  In  cases  of  long  standing, 
however,  small  doses  of  the  bichloride  of  mercury,  taken  regularly  for 
some  months,  may  be  beneficial.  The  other  forms  of  retinitis  are  of 
only  secondary  importance  to  the  disease  with  which  they  are  asso- 
ciated, and  against  which  treatment  must  be  directed  {see  Causes 
of  Retinitis).  No  treatment  is  of  much  avail  in  retinitis  pig- 
mentosa. 

Atrophy  of  the  retina  may  be  the  sequel  of  inflammatory  changes.  Its  Atrophy  of 
principal  characteristic  seen  with  the  ophthalmoscope  is  a condition 
of  bloodlessness,  in  some  cases  associated  with  opacity  of  the  retina 
and  frequently  with  atrophic  changes  in  the  choroid.  Bloodlessness 
shows  itself  in  a diminution  of  the  visible  number  and  also  of  the 
calibre  of  the  retinal  blood-vessels,  more  especially  of  the  arteries, 
some  of  which  may  appear  pervious  to  red  blood-corpuscles  in  part  of 
their  course,  only  their  continuations  being  marked  by  a yellowish- 
white  cord.  Opacities,  if  they  occur,  are  of  a greyish-white  colour, 
and  situated  for  the  most  part  around  the  optic  disc. 

The  disc  itself  is  frequently  extremely  anaemic  or  atrophied.  Condition  of 
(For  treatment  of  atrophy  of  the  retina,  see  Atrophy  of  the  optic 
disc.) 

Ha!moiThage  into  the  retina. — Besides  the  form  of  haemorrhage  IlDemorrbage 
described  ns  occurring  in  retinitis,  bleeding  may  take  place  into  the  ‘"*9 
structure  of  the  retina,  from  rupture  of  a retinal  hlood- vessel  without 
previous  inflammatory  change.  The  haemorrhage  is  usually  consider- 
able, and  will  be  seen  as  an  irregular  patch  of  blood,  situated  some- 
where in  the  course  of  the  ruptui'ed  vessel,  and  often  surrounded  by 
inflammatory  exudation. 

The  extravasated  blood  becomes  gradually  absorbed,  but  usually 
leaves  behind  it  some  indications  of  its  previous  existence. 

'Iebatment. — Rest  of  the  eyes  and  protection  from  bright  light. 

Displacement  of  the  retina  is  associated  with  effusion  of  serous  Displacement 
fluid  between  it  and  the  choroid ; it  may  be  caused  by  blows  on  the  retina, 
eyeball  or  the  head  in  its  vicinity ; it  may  occur  without  apparent 
cause,  and  is  often  met  with  in  myopic  eyes.  Displacement  of  the 
retina  occurs  by  preference  at  its  lower  part,  but  may  vary  in  extent 
from  detachment  of  a small  fold  to  total  separation  of  the  whole 
retina  from  the  choroid,  the  only  points  of  attachment  left  being  at  the 
optic  disc  and  ciliary  processes. 

The  ophthalmoscope  shows  a grey,  opaque,  movable  cloud,  over  the 
surface  of  which  the  retinal  blood-vessels  can  be  traced. 
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Treatment. — Little  can  be  done  to  remedy  displacement  of  the 
retina,  but  an  attempt  should  be  made  to  procure  absorption  of  the 
fluid  by  the  administration  of  such  drugs  as  iodide  of  potassium  and 
mercury,  and  by  the  application  of  blisters  to  the  temple.  If  the  dis- 
placement occur  in  connection  with  myopia  the  anomaly  of  refraction 
should  be  carefully  neutralized  by  suitable  glasses,  and  in  all  cases 
rest  should  be  Insured  to  the  eyes,  so  as  to  prevent  as  much  as  possible 
further  detachment. 

Inflammation  of  the  optic  disc  (optic  neuritis,  neuro -retinitis)  occnrs 
as  the  result  of  irritation  of  the  trunk  of  the  nerve  in  some  part  of  its 
course  external  to  the  eyeball,  the  inflammatory  change  extending 
downwards  along  the  nerve  and  finally  affecting  its  intra-ocular  por- 
tion, hence  it  is  sometimes  described  as  “ descending  neuritis.”  The 
ophthalmoscope  shows  a reddish-grey  turbidity  of  the  disc  and  the 
surrounding  zone  of  retina,  accompanied  by  swelling  of  the  parts.  The 
retinal  veins  are  engorged,  but  their  visible  number  is  not  increased ; 
the  arteries  are  thinner  than  usual,  and  all  the  vessels  are  more  or  less 
shrouded  and  concealed  from  view  in  the  opaque  portion  of  retina  and 
upon  the  nerve  surface.  Numerous  small  haemorrhages  may  occur 
upon  the  disc  and  around  it. 

Vision  is  always  considerably  affected  in  O'ptic  neuritis. 

Ischaemia  of  the  disc  (choked  disc). — Choking  of  the  optic  disc  is 
met  with  in  a large  majority  of  cases  of  cerebral  tumour  or  other 
affections  within  the  cranium  which  cause  obstruction  to  the  return 
of  venous  blood  from  the  eyeball.  It  is  frequently  confounded  with 
optic  neuritis,  from  which,  however,  it  differs  in  some  essential  parti- 
culars. In  choked  disc  the  intra-ocular  portion  of  the  nerve  alone  is 
affected.  The  ophthalmoscope  shows  great  swelling  and  an  intense 
red  colour  of  the  disc,  its  outline  being  entirely  lost ; there  is,  how- 
ever, but  slight  swelling  or  opacity  of  the  sm’rounding  retina;  small 
haemorrhages  are  frequently  seen  on  the  nerve  surface.  The 
retinal  veins  are  enormously  distended,  their  course  extremely 
tortuous,  and  they  may  be  varicose;  their  visible  number  is  also 
considerably  increased.  The  arteries  are  thinner  than  natural  or 
of  normal  calibre;  none  of  the  vessels  are  shrouded  and  concealed 
from  view,  as  in  neuritis.  In  by  far  the  greater  number  of  cases 
of  ischaemia  of  the  disc  vision  is  unaffected.  Ischaemia  may  go  on 
to  neuritis. 

Generally  speaking,  optic  neuritis  commencing  as  such  may  be  looked 
upon  as  indicative  of  irritation  of  the  nerves  in  some  part  of  their 
course. 

Ischaemia  means  simply  obstruction  to  the  venous  circulation,  and 
may  result  from  pressure  directly  on  the  main  trunks,  or  from  any 
form  of  disease  whatever  which  causes  over-crowding  of  the 
contents  of  the  cranium.  Both  neuritis  and  ischaemia  are  usually 
bilateral. 

Treatment. — Optic  neuritis  and  iscbmmia  of  the  disc  are  of  only 
secondary  importance  to  the  disease  w'hich  gives  rise  to  them  ; they  are 
of  much  greater  interest  to  the  physician  than  to  the  oculist,  as  their 
existence  enables  him  to  diagnose  cerebral  lesion  with  great  certainty. 

Atrophy  of  the  optic  nerve  is  usually  the  result  of  preceding  neuritis, 
when  it  is  called  “consecutive  atrophy,”  but  occasionally  cases  are 
met  with  where  the  atrophy  seems  to  have  commenced  as  such,  and 
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to  have  slowly  progressed  without  inflammatory  change,  “simple 
atrophy.” 

With  the  ophthalmoscope  the  optic  disc  will  be  seen  to  he  white  or  Atrophic 
bluish  white  in  colour,  frequently  its  margin  appears  irregular,  and  it  cup. 
may  be  cupped.  The  atrophic  cup  varies  from  the  glaucomatous  in 
not  having  steep  sides,  so  that  the  vessels  do  not  appear  broken  in  their 
course  as  in  the  latter  aifection ; it  does  not  take  in  the  whole  nerve, 
but  only  its  central  part,  which  slopes  gradually  backwards;  the 
vessels  appear  curved  on  the  surface  of  the  disc,  but  are  not  altered 
in  calibre  as  in  glaucoma.  Atrophy  of  the  retina  frequently  goes  along 
with  atrophy  of  the  optic  disc. 

In  cases  of  atrophy  of  the  optic  nerves  vision  is  always  much  im-  .state  ef 
paired ; some  patients  with  extremely  white  discs  can  count  fingers  or  vision, 
even  distinguish  large  letters,  but  in  the  majority  of  cases  vision  is 
reduced  to  bare  perception  of  light.  . ' 

Treatment. — The  treatment  of  atrophy  of  the  optic  nerves,  espe-  Treatment, 
cially  if  associated  with  a similar  condition  of  the  retina,  is  most  unsa- 
tisfactory, and,  indeed,  almost  hopeless.  Should  a certain  amount  of 
vision  still  remain,  and  no  change  have  taken  place  for  many  months,  we 
may  safely  assure  our  patient  that  he  will  retain  what  sight  he  has.  The 
drugs  which  have  been  principally  used  are  iron,  either  alone  or  in 
combination  with  nux  vomica,  strychnia  taken  by  the  mouth  or  injected 
hypodermically,  phosphorus,  quinine,  or  other  tonics,  and  opium  in 
gradually  increasing  doses.  Galvanism  has  also  been  employed. 


OPEEATIONS  ON  THE  EYEBALL  AND  ITS 
APPENDAGES. 

POSITION  OF  THE  PATIENT  AND  OPERATOK,  &c. 

All  the  minor  operations,  such  as  slitting  the  canaliculi,  passing  Operations, 
probes  down  the  nasal  duct,  opening  tarsal  cysts,  &c.,  can  best  be  per- 
formed when  the  patient  is  seated  in  a chair,  and  the  operator  stands 
behind  him;  the  patient’s  head,  over  which  a towel  has  first  been 
thrown,  resting  against  the  operator’s  chest.  (See  Fig.  93.) 

The  more  important  operations,  as  extraction  of  cataract,  iridectomy, 
squint,  &c.,  should  be  performed  whilst  the  patient  is  lying  on  a hard 
couch,  his  head  resting  on  a bolster  covered  by  a towel,  which  should 
be  thrown  forward  over  the  forehead ; the  operator  should  sit  or  stand 
behind  (see  Fig.  94).  In  whichever  position  an  operation  is  to  be  per- 
formed, the  chair  or  table  should  be  placed  in  front  of  a large  window 
so  as  to  insure  a good  light,  and  care  be  taken  to  prevent  assistants  and 
others  from  interposing  their  heads  or  bodies  between  the  patient’s  face 
and  the  source  of  light.  It  wdll  be  found  wdiilst  operating  that,  with 
the  exception  of  occasional  pronation  and  supination,  there  is  little 
occasion  to  use  the  arms,  which  should  be  kept  with  the  elbows  near 
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the  sides,  the  wrists  resting  on  the  patient’s  head  or  face,  in  a position 
which  allows  of  free  movements  of  the  hands  and  fingers. 


Position  of 
patient  and 
operator. 


Fig.  94. 


Position  for  minor  operations. 
(Sitting.) 


Position  for  major  operations. 
(Lying.) 


Every  ophthalmic  surgeon  should  learn  to  use  his  fingers,  cultivate 
his  sense  of  touch,  and,  if  possible,  become  ambidextrous. 

Incisions.  It  will  he  found  that  incisions  can  be  best  made  by  holding  the  knife 
lightly  between  the  thumb  and  first  two  fingers  of  whichever  hand 
is  most  conveniently  situated. 

In  all  operations  incisions  commencing  at  or  situated  entirely  on 
the  outer  aspect  of  the  globe  should  be  made  with  the  hand  corre- 
sponding to  that  side,  the  opposite  hand  being  employed  upon  the 
inner  side.  That  is  to  saj',  if  the  right  eye  is  operated  on,  the  right 
hand  should  be  used  to  make  an  incision  at  its  outer  side,  the  left  at 
its  inner,  and  vice  versa. 

Incisions  above  or  below  may  be  made  with  either  hand ; scissors 
should  also  be  used  with  whichever  hand  is  most  favorably  situated. 

In  one  operation,  that  for  internal  strabismus,  the  positions  of  patient 
and  operator  are  somewhat  difl’erent  from  those  already  described,  the 
operator  standing  in  front,  at  the  side  of  the  couch  on  the  patient’s 
right,  instead  of  behind  his  head. 

The  scissors  may  be  used  with  the  right  hand  for  both  eyes,  but  in 
operating  on  the  left  the  hands  will  have  to  be  crossed. 

Condition  of  Before  performing  any  operation  the  operator  should  look  carefully 
instruments,  to  the  conditiou  of  the  instruments  he  is  about  to  use.  Knives  should 
be  passed  through  a piece  of  thin  leather  tightly  stretched  on  a small 
metal  cylinder,  and  care  taken  to  ascertain  that  they  have  good  points 
and  that  there  are  no  notches  in  the  blades. 

Scissors  should  be  carefully  examined  and  tried ; it  should  be  seen 
that  forceps  close  perfectly  and  are  free  from  rust  or  dirt;  silk  for 
sutures  should  be  black,  as  fine  and  strong  as  possible,  well  waxed,  and 
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free  from  flaws  or  kinks.  Inattention  to  these  details  may  very 
possibly  mar  the  success  of  an  operation. 

Administration  of  anaesthetics. — The  operator  will  find  that  he  has  Use  of 
much  more  command  over  the  eye  when  the  patient  is  under  the  anaesthetics, 
infinence  of  an  anaesthetic  than  when  consciousness  remains,  and  in 
by  far  the  greater  number  of  cases  he  will  do  well  to  administer 
one. 

Occasionally  patients  are  met  with  who  will  bear  operations  most 
quietly ; such  should  be  operated  on  without  anaesthesia ; but  if  during 
the  operation  the  patient  become  unsteady',  or  begin  to  strain, 
it  is  best  not  to  risk  failure,  but  to  discontinue  the  operation  and 
administer  an  anaesthetic.  If  the  globe  has  been  opened,  it  must  be 
carefully  guarded  by  a pad  and  bandage  during  the  administration. 

If  no  anaesthetic  be  employed  the  operation  should  be  performed  as 
simply  and  quickly  as  possible ; no  speculum  should  be  used,  nor  should 
the  eye  be  fixed  with  forceps,  but  the  operator  should  keep  the  lids 
open,  and  steady  the  globe  with  tbe  fingers. 

Aftee-tkbitment. — Operations  on  the  tear  passages,  removal  of  After- 
tarsal  cysts  and  strabismus,  require  little  or  no  after-treatment ; the  treatmeut. 
parts  need  only  to  be  washed  twice  or  three  times  a day  with  tepid 
water. 

After  more  severe  operations  on  the  eyelids,  and  in  all  cases  where  an 
incision  has  been  made  into  the  globe,  the  eye  should  be  carefully 
covered  with  two  small  folds  of  lint,  wetted  with  cold  water,  and 
secured  by  a single  turn  of  bandage;  the  lint  being  kept  wet  and  the 
eye  bound  up  until  tbe  incision  has  healed  and  all  irritation  sub- 
sided. Wounds  of  the  globe  made  in  operations,  as  a rule,  heal  rapidly', 
union  having  frequently  taken  place  at  the  end  of  twelve  hours. 

The  great  danger  after  operations  on  the  globe  is  the  occurrence  of 
inflammation. 

Inflammation,  once  set  up,  may  subside  shortly,  leaving  no  trace  Occurrence 
behind  it ; it  may  continue  until  more  or  less  irreparable  damage  has  0/  iuttutnma- 
been  done,  or  may  run  on  to  suppuration  of  portions  or  the  whole 
ot  the  globe ; the  cornea  is  more  liable  to  this  change  than  any 
other  structure. 

The  symptoms  of  inflammation  usually  appear  within  the  two  days  Time  of 
immediately  succeeding  an  operation,  and  little  fear  need  be  enter-  onset, 
tained  for  the  safety  of  the  eyeball  if  all  has  gone  well  for  a week. 

Occasionally,  after  cataract  extraction,  eyes  have  been  lost  through 
inflammation,  or  suppuration  commencing  at  a later  period,  but  these 
cases  are  rare,  and  probably  it  will  be  found  that  some  damage  has 
been  done  to  the  eye  shortly  before  the  symptoms  appeared. 

The  treatment  of  inflammatory  changes  consists  in  the  local  ab-  Treatment  of 
straction  of  blood  from  the  temple  by  leeches,  or  the  application  of  inflamma- 
the  artificial  leech;  the  use  of  fomentations  of  water,  poppy-heads, 
or  belladonna  constantly  applied  ; the  administration  of  opium  in  full 
doses,  either  alone  or  combined  with  mercury.  The  treatment  must, 
of  course,  be  varied  according  to  the  condition  of  the  patient ; should 
he  be  weakly  and  anmmic,  we  should  be  careful  about  bloodletting,  and 
instead  quinine  and  iron,  with  good  living  and  a fair  amount  of  stimu- 
lants, should  be  prescribed. 

Tbe  local  abstraction  of  blood,  however,  acts  most  beneficially  in 
relieving  pain,  and  should  therefore  be  employed  in  cases  where  pain 
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is  a prominent  symptom,  even  though  the  patient  does  not  appear  to 
have  much  blood  to  lose.  Strong  healthy  patients  should  be  leeched 
freely,  and  kept  on  light  diet. 

During  the  treatment  the  eye  must  he  kept  carefully  closed  and 
bandaged,  excepting  during  the  time  that  fomentations  are  being 
applied.  Moderate  pressure  by  carefully  applied  pads  of  lint  and 
cotton  wool,  secured  by  a few  turns  of  flannel  bandage,  is  said  to  exert 
considerable  influence  in  cases  where  the  cornea  is  threatened  by  sup- 
puration ; it  should  have  a fair  trial,  if  pressure  can  be  borne. 

If  the  inflammation  go  on  to  suppuration  of  the  whole  globe  the 
case  must  be  treated  in  the  same  manner  as  abscess  in  any  other 
part.  {See  Ophthalmitis.) 

Insertion  of  a seton  in  the  temple. — In  order  to  place  a seton  in  the 
temple,  the  position  of  patient  and  operator  should  be  as  in  Fig.  93, 
p.  340.  The  operator  should  pinch  up  the  skin  with  the  finger  and 
thumb  of  one  hand,  just  in  front  of  the  patient’s  ear,  and  pass  a seton 
needle  armed  with  a double  thread  of  stout  silk  through  the  fold  thus 
produced ; the  silk  should  be  drawn  through  and  tied  in  a short  loop. 
The  seton  should  pass  for  about  in.  beneath  the  skin,  and  should  be 
placed  amongst  the  hair,  so  as  to  avoid  as  much  as  possible  disfigure- 
ment from  the  subsequent  cicatrix ; the  silk  should  be  drawn  back- 
wards and  forwards  through  the  wound  every  morning ; it  may  be  left 
in  as  long  as  appears  necessary. 

Care  must  be  taken  in  passing  the  needle  not  to  wound  the  temporal 
artery;  should  this  accident  happen  the  seton  must  be  removed  and 
firm  pressure  applied  with  a pad  and  bandage. 

Application  of  the  artificial  leech. — This  instrument  consists  of  a 
small  sharp  steel  cjdinder  (worked  by  a spring  arrangement),  with 
which  a circular  incision  can  be  made  through  the  skin  of  the  temple, 
and  a hollow  glass  cylinder,  which  can  be  placed  over  the  wound,  and 
the  air  in  its  interior  exhausted  by  means  of  a piston  worked  by  a 
screw;  as  the  air  is  removed  the  blood  flows  up  to  fill  the  vacuum. 
Care  must  be  taken  not  to  work  the  screw  too  quickly,  but  only  to 
move  the  piston  at  the  same  rate  as  the  blood  flows;  neither  must 
the  edge  of  the  cylinder  be  allowed  to  compress  the  skin  against 
the  parts  beneath,  otherwise  the  flow  of  blood  will  be  impeded. 

THE  EYELIDS. 

Tumours. — Various  small  growths  are  met  with  about  the  eyelids. 
Molluscum  occurs  as  a small  yellowish-white  projection,  having  a 
depressed  and  often  blackened  centre,  situated  on  some  part  of  the 
skin  of  the  lids ; there  may  be  only  one  or  many  of  these  little  growths. 
They  can  be  easily  removed  by  thrusting  a knife  through  them,  and 
then  squeezing  out  the  contents  with  the  thumb  nails. 

Dermoid  cysts  are  not  unfrequently  met  with  situated  deeply 
beneath  the  skin  and  muscle,  often  near  the  outer  angle  of  the  orbit. 
They  arc  congenital,  filled  with  sebaceous  matter,  and  often  contain 
hair.  They  must  be  carefully  dissected  out,  much  more  trouble 
being  experienced  in  so  doing  than  would  be  at  first  suspected,  and 
they  will  in  all  probability  be  opened  during  removal.  These  little 
tumours  will  be  found  attached  deeply  to  the  periosteum,  and  may 
have  caused  a depression  in  the  bone. 
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Warts  are  not  unfrequently  met  with  about  the  eyelids;  they  should  WHvts. 
be  cot  off  with  scissors. 

Tarsal  cyst  is  met  with  as  a dusky  red  or  colourless  projection  from  TarsHl  cyst, 
the  outer  surface  of  the  lid ; its  position  is  marked  on  the  conjunctival 
surface  by  a bluish  spot,  from  which  a granulation  is  occasionally  seen 
growing.  The  cyst  is  formed  by  obstruction  of  a Meibomian  gland 
and  retention  of  its  secretion;  it  is  sometimes  in  a suppurating 
condition. 

The  lid  should  be  everted,  the  cyst  freely  opened  from  the  conjunc-  Treatment, 
tival  surface  with  a small  knife,  and  its  contents  squeezed  or  scooped 
out ; it  must  be  thoroughly  emptied,  or  it  will,  in  all  probability, 
reform. 

The  cavity  left  on  removal  of  the  contents  of  the  cyst  will  Filling  of 
ali\'ays  fill  with  blood,  and  shortly  after  the  operation  the  tumour 
will  be  as  large  or  larger  than  before ; the  patient  must  be  warned  “ 
of  this. 

The  swelling  will  most  probably  disappear  in  the  course  of  from 
foir  to  six  weeks;  if  it  remain  longer  the  operation  should  be  repeated. 

i tarsal  cyst  sometimes  degenerates  into  a hard  fibrous  little  mass, 
fedng  somewhat  like  a large  shot  beneath  the  skin,  which  is  known 
as  a chalazion;  this  should  be  dissected  out  through  an  incision  ciiHlnzion. 
in  the  skin  of  the  lid,  which  should  afterwards  be  closed  by  a fine  Trcaimeni. 
suture. 

lanthelasma  is  often  met  with  as  a small  yellow  patch  on  some  Xanthe- 
pa-t  of  the  skin  of  the  eyelids;  its  most  frequent  site  is  the  lasma. 
su'face  of  the  upper  lid  near  the  inner  canthus.  The  little  patch 
mij'  be  excised  if  it  is  a source  of  anxiety  to  the  patient. 

Simple  serous  cysts  occur  about  the  margins  of  the  lids ; they  are  simple  cyst, 
abut  the  size  of  small  peas,  and  nearly  transparent.  A portion  of  the 
cyst  wall  should  be  cut  out  with  scissors. 

Trichiasis  signifies  a faulty  direction  of  the  eyelashes,  which  turn  Trichiasis, 
invards  and  irritate  the  cornea ; it  is  usually  caused  by  contraction  of 
tie  conjunctiva  (following  granular  ophthalmia  or  its  unskilful  treat- 
nent),  producing  displacement  of  the  h&w  follicles. 

Only  a few  lashes  may  be  misdii'ected,  or  the  whole  row  may  be  Treatment, 
iiverted.  If  only  a few  of  the  lashes  turn  inwards,  it  is  sufficient  to 
)ull  them  out  with  forceps  whenever  they  become  troublesome.  If  a 
lonsiderable  number  or  the  wdmle  row  are  inverted,  their  roots  should 
)e  removed  by  operation.  The  operation  should  be  performed  as  Operation, 
collows : — The  patient  being  placed  in  the  usual  position  {see  Fig.  Q*!, 
p.  340),  the  lid  should  be  secured  by  a compressorium  forceps  (Figs.  95, 

96).  by  which  means  it  is  steadied  aud  hmmorrhage  prevented,  care 
must  be  taken  not  to  screw  the  instrument  up  too  tightly,  or  sloughing 
of  the  lid  may  follow.  The  lid  being  well  secured,  the  operator  should 
make^  an  incision  through  the  skin,  about  three  lines  from  the  free 
margin  of  the  lid  and  parallel  with  it,  of  such  a length  as  to  cor- 
respond to  the  lashes  which  are  misplaced ; the  incision  should  be 
carried  down  to  the  outer  surface  of  the  tarsal  cartilage ; a second 
incision  should  then  be  made  of  the  same  length  as  the  first,  in  the 
margin  of  the  lid,  and  so  conducted  as  to  split  the  lid  and  separate 
the  skin  and  hair-bulbs  from  the  subjacent  structures;  the  ends  of 
the  two  incisions^  should  then  be  joined  by  two  short  cuts,  and  the 
portion  of  skin  included  with  the  hair-bulbs  dissected  off  the  tarsal 
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cartilage.  Tbe  raw  surface  should  then  be  wiped  with  a sponge,  and 
any  black  dots  denoting  the  presence  of  hair-bulbs  carefully  removed. 


Compressorium  forceps. 


Compressorium  forceps  applied. 


Entropion. 


From  spas- 
modic con- 
traction of 
orbicularis. 


From  dis- 
tortion of 
tarsal 
cartilage. 


The  compressorium  forceps  should  then  be  unscrewed,  when  sharpUi 
bmraorrhage  will  take  place.  The  eye  must  be  covered  by  two  piecis 
of  wet  lint  secured  by  a turn  of  bandage. 

Entropion  signifies  a rolling  inwards  of  the  whole  lid,  the  whob 
row  of  lashes  being  completely  turned  towards  the  eyeball ; it  is  mo4 
frequently  met  with  in  the  lower  lid,  more  especially  in  old  peopb 
with  a superabundance  of  loose  skin  about  the  face.  It  is  often  tie 
cause  of  much  trouble  and  annoyance,  as  well  as  of  danger  to  the  eye 
after  cataract  e.\traction. 

The  inversion  may  be  caused  either  by  spasmodic  contraction  of  the 
orbicularis  muscle  or  by  distortion  and  thickening  of  the  tarsal  car- 
tilage after  granular  ophthalmia. 

Entropion  caused  by  contraction  of  the  orbicularis  is  easily 
remedied  as  follows : — The  patient,  lying  on  a couch  {see  Fig.  94, 
p.  340),  the  operator  should  seize  with  forceps  the  skin  of  the 
lid  at  a point  near  one  or  other  cauthus,  about  two  lines  from 
its  margin,  and  then  with  scissors  remove  a portion  in  breadth 
corresponding  to  about  half  the  surface  of  the  lid,  and  extending  along 
its  whole  length ; he  should  then  seize  and  remove  the  orbicularis 
muscle  to  a corresponding  extent ; no  suture  need  be  used ; the  eye 
should  be  bound  up  with  wet  lint  and  a bandage.  The  subsequent 
healing  of  the  wound  and  contraction  of  the  cicatrix  will  remedy  the 
inversion. 

Entropion  depending  on  distortion  and  thickening  of  the  tarsal  c.ar- 
tilage  is  usually  met  with  in  the  upper  lid.  It  can  be  remedied  by 
removal  of  a wedge-shaped  piece  of  cartilage,  including  the  more 


Fig.  95. 


Compresso- 
rium forceps. 


Fig.  96. 
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thickened  portion,  by  the  following  operation  : — The  patient,  being 
in  the  usual  position  {see  Fig.  94,  p.  340),  and  the  lid  fi.xed  by  a 
compressorium  forceps,  an  incision  should  be  carried  through  its  whole  Removal  of 
thickness,  parallel  with  and  about  two  lines  distant  from  its  margin, 
along  the  whole  extent  of  the  thickened  portion,  with  a sharp  knife,  cartilage. 

A somewhat  lunated  incision  should  then  be  made  from  one  end  of  the 
first  around  the  base  of  the  thickened  portion  of  tarsus  joining  the 
first  incision  at  its  other  extremity ; the  second  incision  should  not 
be  carried  vertically  through  the  cartilage,  but  obliquely,  so  as  to  meet 
the  first  at  the  conjunctival  surface ; the  portion  of  cartilage  included 
between  these  incisions  should  then  be  removed,  the  wound  closed  by 
sutures,  and  the  eye  bound  up  with  lint  and  a bandage.  The  skin 
and  muscle  covering  the  cartilage  may  be  removed  or  not,  according 
to  the  fancy  of  the  surgeon.  If  their  removal  is  not  desired,  they 
should  be  dissected  back  before  making  the  second  incision.  After  the 
operation  the  margin  of  the  lid  should  appear  rightly  directed. 

Ectropion  signifies  an  everted  condition  of  the  lid ; the  extent  of  Ectropion, 
eversion  varies  in  diflerent  cases,  from  slight  falling  away  of  the  margin 
of  the  lid  from  the  globe  to  eversion  of  the  whole  extent  of  the  lid  and 
adjoining  fornix  of  the  conjunctiva. 

The  slighter  forms  are  caused  by  distension  of  the  lid  from  inflam-  From  dis- 
matory  swelling,  and  are  easily  remedied  by  slightly  narrowing  the  tension, 
palpebral  aperture,  by  paring  the  edges  of  the  lids  near  the  outer 
canthus,  and  bringing  the  raw  surfaces  together  by  a suture,  when  firm 
union  will  take  place  between  the  two. 

The  more  extreme  forms  are  caused  by  the  contraction  of  cicatrices  From  con- 
of  burns,  wounds,  or  inflammatory  changes,  about  the  orbit.  traction  of 

No  definite  rules  can  be  laid  down  with  regard  to  the  treatment  of 
these  cases.  The  surgeon  must  be  guided  by  the  conditions  as  they 
present  themselves,  and  do  the  best  he  can. 

^ In  any  case,  if  the  tarsal  cartilage  be  left  entire,  it  should  be  carefully 
dissected  away  from  its  attachments  and  replaced  as  nearly  as  possible 
in  its  normal  position,  in  which  it  must  be  kept  by  paring  its  margin 
and  that  of  the  opposite  lid,  and  securing  extensive  and  firm  union 
between  them  by  careful  coaptation  of  their  raw  surfaces.  The  lids 
must  not  be  opened  until  all  further  conti'action  of  the  original  cicatrix 
is  at  an  end,  and  it  is  better  to  leave  the  eye  closed  for  considerably 
too  long  a period  than  to  open  it  a day  too  soon.  Ectropion  is  also  From 
frequently  seen  in  the  more  severe  forms  of  ophthalmia  or  in  cases  of  phoiophobia. 
severe  intolerance  of  light,  and  is  specially  liable  to  occur  w’hen  an 
attempt  is  made  to  open  a firmly  closed  eye.  In  these  cases  the 
eversion  requires  no  special  treatment,  but  disappears  as  the  affection 
causing  it  is  recovered  from. 


Formation  of  a new  eyelid. — In  some  cases  of  burn,  or  from  ulcera-  Formation  of 
tion  of  a lupoid  character,  more  or  less  complete  destruction  of  the  IW- 
eyelids  may  take  place.  To  remedy  this  defect,  a flap  of  skin  from  a 
neighbouring  part  may  be  brought,  placed  in  the  gap,  and  there  secured 
by  means  of  sutures,  care  being  always  taken  that  the  piece  of  skin  is 
considerably  larger  than  the  surface  it  is  intended  to  cover.  Before 
removing  any  skin,  search  must  be  made  in  any  portion  of  the  eyelid  Preservation 
that  may  be  left  for  the  tarsal  cartilage,  and  if  this  be  found  it  must  of  taml 
oe  caretully  dissected  out  and  preserved,  its  natural  form  beine  as 
much  as  possible  restored ; it  should  be  fixed  in  its  proper  position  by 
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uniting  its  margin  to  that  of  the  opposite  lid.  Even  if  no  flap 
of  skin  be  applied  over  it,  it  will  in  time  become  covered  with  cuticle, 
and  form  a very  effectual  covering  to  the  eyeball. 

Symblepharon  signifies  adhesion  of  the  conjunctiva  of  the  eyelid  to 
that  of  the  globe.  It  is  usually  caused  by  burns  with  lime  or  hot 
metal,  and  may  occur  to  any  extent,  varying  from  a thin  band 
of  union  to  fusion  of  the  greater  part  or  whole  of  both  lids  with 
the  globe. 

This  condition  requires  to  he  remedied  by  operation.  Where  only 
a thin  band  of  adhesion  exists  it  should  be  first  carefully  secured 
by  a suture  passed  through  the  extremity  nearest  the  eyeball, 
and  then  be  divided,  and  drawn  into  the  fornix  by  passing  the 
suture  through  the  lid  and  securing  it  to  a small  roll  of  strapping, 
placed  upon  the  cutaneous  surface.  By  this  means  the  raw  surface 
left  by  removal  of  the  band  from  the  globe  is  brought  into  contact 
with  healthy  conjunctiva  and  granulates  over,  healing  without  forming 
adhesions. 

If  more  than  one  band  exist,  each  should  be  dealt  with  separately. 
Cases  of  more  extensive  adhesion  give  rise  to  the  utmost  difficulty 
in  treatment,  and  until  lately  the  operations  performed  for  their  relief 
were  attended  with  only  indifferent  success.  One  plan  of  treatment 
recommended  was  to  dissect  away  the  adhesion  and  interpose  a shell  of 
glass  between  the  raw  surfaces,  but  as  healing  invariably  commenced 
at  a point  remote  from  the  free  margin  of  the  lid,  the  shell  was  gradu- 
ally pushed  out  and  the  adhesion  re-established. 

The  insertion  of  pieces  of  wire  deeply  beneath  the  adhesion,  which 
were  left  in  until  the  walls  of  the  canal  made  by  them  had  healed,  the 
remainder  of  the  adhesion  being  then  divided  with  scissors,  was  followed 
by  no  more  satisfactory  results. 

Lately,  an  operation  has  been  introduced  by  Mr.  P.  Teale,  of 
Leeds,  which  has  been  attended  with  the  best  success.  The 
operation  has  for  its  object  the  separation  of  the  raw  surfaces  by 
a piece  of  conjunctiva,  taken  from  some  other  part  of  the  eyeball. 
The  following  is  an  extract  from  the  account  of  the  operation  given  by 
Mr.  Teale  in  the  transactions  of  the  Fourth  Ophthalmic  Congress,  1872. 
“ The  patient  being  under  the  influence  of  an  ansesthetic,  the  eyelid  is 
freed  from  its  attachment  to  the  lid ; next,  a hand  of  somewhat  cir- 
cular form  is  marked  out,  with  a sharp  knife,  upon  the  sound  conjunc- 
tiva; the  band  commences  at  one  end  of  the  gap  left  by  liberation  of 
the  lid  and  passes  round  the  sound  side  of  the  cornea,  terminating  at 
the  opposite  extremity  of  the  gap.  ,,  , n 4.1 

“ Four  stitches  are  then  inserted,  two  on  each  edge  of  the  flap  thus 
formed.  The  flap  is  next  separated  on  its  under  surface,  whilst  its 
extremities  are  left  continuous  with  the  conjunctiva ; it  is  then  drawn 
across  the  surface  of  the  cornea,  and  fixed,  raw  surface  downwards, 
into  the  gap  formed  by  the  liberation  of  the  eyeball  from  the  hd ; it 
is  secured  in  its  new  position  by  the  sutures  already  alluded  to,  aided 
by  as  many  others  as  may  appear  necessary.  1 1.1  f 1,0 

Mr.  Teale  states  that  “the  operation  is  most  tedious,  and  that  lie 

rarely  completes  it  within  the  hour.  j.,  . 1 The 

Anchyloblepharon  signifies  an  adhesion  of  the  lids  to  each  othe  . 
adhesions  must  be  divided  with  scissors,  and,  if  Pf  v" 

conjunctiva  interposed  between  the  raw  surfaces  j but  if  this  cannot 
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done,  reunion  may  be  prevented  by  passing  a probe  between  the  lids 

Narrowing  of  the  palpebral  aperture  (Blepharophymosis)  is  usually  Bleplmrophy- 
a result  of  granular  ophthalmia,  and  is  accompanied  by  entropion,  niosis. 
displaced  tear  puncta,  and  consequent  watering  of  the  eye.  It  requires 
to  be  remedied  by  operation,  which  can  be  thus  performed  •—The  lids  Treatment, 
being  kept  widely  open  and  on  the  stretch  by  a wire  speculum  (Fig. 

97),  an  incision  should  be  made  with  strong  scissors  through  the  outer 
canthus.  A flap  of  conjunctiva,  of  somewhat  conical  shape,  should 
then  be  marked  out  on  the  surface  of  the  eyeball,  the  flap  freely 
dissected  from  the  subjacent  structures,  but  left  attached  at  its  base, 
which  is  towards  the  cornea,  and  then  fixed  by  sutures  in  the  incision 
made  by  the  scissors,  in  such  a manner  as  to  keep  the  raw  edges 
separated  by  a mucous  surface. 


Fig.  97. 


It  is  sometimes  necessary  to  narrow  or  close  entirely  the  palpebral 
aperture.  This  operation,  known  as  tarsoraphy,  can  be  performed  as  Tarsoraphy. 

1 follows: — The  lid  being  held  with  forceps,  a portion  of  the  inner  edge 

' of  its  margin  should  be  removed  with  a small  iridectomy  knife, 

care  being  taken  not  to  cut  away  any  of  the  outer  edge  con- 
taining the  lashes,  nor  to  wound  the  tear  puncta  or  canaliculi.  The 
opposite  lid  should  then  be  treated  in  the  same  manner,  and  the  raw 

■ edges  brought  together  by  sutures  j firm  union  will  soon  take  place 
' between  them. 

Ptosis  signifies  a drooping  of  the  upper  eyelid  to  a greater  or  less  ptosis. 

■ extent,  with  inability  to  raise  it.  Ptosis  occurs  with  divergent  stra- 
bismus and  more  or  less  impairment  of  the  mobility  of  the  eyeball, 
in  cases  of  paralysis  of  the  third  nerve,  and  is  generally,  but  not 
invariably,  accompanied  by  dilatation  and  fixity  of  the  pupil. 

It  is  also  met  with  as  a congenital  defect,  and  occurs  some- 
times after  severe  inflammation  of  the  lid,  or  protracted  intolerance  of 
light,  and  constant  spasmodic  action  of  the  orbicularis  muscle.  Women 
past  the  middle  period  of  life,  with  a superabundance  of  loose  skin 
about  the  face,  are  also  subject  to  a form  of  partial  ptosis. 

Treatment. — In  ptosis  from  paralysis  of  tbe  third  nerve  treatment  Treatment, 
must  be  directed  against  the  cause  of  the  paralysis,  no  operation  being 
advisable;  other  forms  can  be  remedied  by  removal  of  some  skin  aud 
orbicularis  muscle  from  the  surface  of  the  lid. 

The  operation  may  be  performed  as  follows: — The  skin  just  above  Operation foi 
' i the  margin  of  the  lid  should  be  pinched  up  with  forceps,  the  amount  Ptosis, 

i included  between  their  blades  being  such  as  to  raise  the  margin  of  the 
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lid  well  above  the  upper  border  of  the  pupil.  Then  with  scissors  a 
strip  of  skin  of  the  required  width  should  be  removed,  along  the 
whole  extent  of  the  lid,  parallel  to  its  margin  ; the  orbicularis  muscle 
should  then  be  clearly  dissected  off  the  tarsal  cartilage  to  about  the 
same  extent,  the  wound  closed  by  one  or  two  fine  sutures,  and  the 
eye  bound  up  with  wet  lint  and  a bandage. 

The  wound  will  heal  in  the  course  of  a few  days,  and  the  shortening 
caused  by  the  removal  of  the  skin  and  muscle,  and  subsequent  cica- 
trization (possibly  aided  by  the  entanglement  of  some  fibres  of  the 
occipito-frontalis  in  the  scar)  should  keep  the  lid  in  the  desired 
position. 

In  cases  of  congenital  ptosis  we  often  find  movement  of  the  eyes 
upwards  greatly  impaired ; it  seems  probable  that  the  superior  rectus  is 
badly  developed  or  altogether  absent. 

THE  LACHRYMAL  APPARATUS. 

The  lachrymal  gland  is  occasionally  the  seat  of  malignant  or  other 
growths,  and  may  require  extirpation. 

A cyst  is  sometimes  met  with  caused  by  obstruction  of  one  of  the 
ducts  of  the  gland  .and  accumulation  of  secretion.  The  disease  is 
known  as  dacryops. 

Its  treatment  consists  in  establishing  an  opening  into  it  from  the 
surface  of  the  conjunctiva  j this  is  easily  done  by  passing  a curved 
needle  armed  with  silk  from  beneath  the  upper  lid  through  the  wall  of 
the  cyst  into  its  cavity,  and  out  again  at  a convenient  distance ; the 
silk  should  then  be  drawn  through,  and  the  portion  of  cyst-wall  in- 
cluded between  the  entrance  and  exit  of  the  needle  firmly  ligatured ; 
the  ligature  will  slough  out  and  leave  a permanent  opening,  causing  no 
inconvenience.  If  the  cyst  be  opened  through  the  skin  it  may  leave  a 
tronblesome  fistula. 

The  tear  puncta  and  canaliculi. 

The  tear  puncta  in  the  normal  condition  lie  in^contact  with  the 
ocular  conjunctiva;  they  may  be  either  everted,  as  seen  in  old  and 
neglected  cases  of  tinea,  or  rolled  somewhat  inwards ; they  are  some- 
times found  entirely  obliterated,  either  by  disease  or  injury,  burns  of 
the  eyelids  being  the  most  common  cause. 

The  canaliculi  may  also  be  found  more  or  less  obstructed  in  any  part 
of  their  course.  Any  of  these  conditions  are  accompanied  by  trouble- 
some watering  of  the  eye,  “ epiphora.”  They  can  be  remedied  by 
slitting  the  tear  puncta  and  canaliculi. 

The  lachrymal  sac  is  often  the  seat  of  acute  inflammation,  which 
may  arise  in  the  sac  itself,  spread  to  it  from  the  conjunctiva,  or  be 
caused  by  disease  of  the  surrounding  bones.  It  is  characterised  by 
a dusky  red,  tense  swelling,  situated  at  the  side  of  the  nose,  close  to 
the  inner  canthus,  the  swelling  and  redness  often  extending  outwards 
along  both  the  upper  and  lower  lids ; one  or  both  sacs  may  be  affected. 
The  inflammation  may  end  in  resolution  or  go  on  to  the  formation 
of  an  abscess;  in  the  latter  case,  the  swelling  becomes  soft  and 

fluctuating.  , 

Treatment. — At  first,  hot  fomentations  and  poultices  must  be 
applied,  aud  attention  paid  to  the  general  health;  if  abscess  form,  the  pus 
must  be  let  out  by  a free  incision.  If  an  abscess  of  the  lachrymal  sac 
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be  allowed  to  burst  a fistulous  opening  will  very  probably  be  left,  but 
if  a free  opening  be  made  so  soon  as  the  formation  of  pus  is  suspected, 
the  wound  heals  readily. 

Distension  of  the  lachrymal  sac  (Mucocele).  Mucocele. 

The  lachrymal  sac  not  unfrequently  becomes  distended,  forming  a 
tumour  of  varying  size  beneath  the  internal  palpebral  ligament  (tendo 
oculi) ; pressure  on  the  tumour  causes  tlie  escape  of  a transparent, 
somewhat  tenacious  fluid,  consisting  of  mucus  and  tears,  in  some 
cases  thickened  from  the  admixture  of  pus-cells.  Distension  of  the 
sac  is  caused  by  stricture  of  the  nasal  duct  and  consequent  accumula- 
tion of  secretion  ; it  is  accompanied  by  more  or  less  watering  of  the 
eye,  and  may  be  remedied  by  relieving  the  stricture  of  the  duct. 

Discharge  from  the  lachr5rmal  sac  (Blennorrhoea).  Blcnnorrhcca. 

A muco-puruleut  or  purulent  discharge  from  the  sac  is  often  met 
with,  following  inflammation,  especially  if  disease  of  the  adjacent  bone 
exist.  It  may  be  treated — 1st.  By  insuring  a free  exit  for  the  discharge 
by  slitting  the  canaliculus,  and  passing  a large  probe  down  the  la- 
chrymal duct.  2nd.  By  washing  out  the  sac.  3rd.  By  obliteration  of 
the  sac. 

Stricture  of  the  nasal  duct  may  be  met  with  in  any  part  of  its  Stricture  of 
course;  the  obstruction,  however,  is  most  frequently  found  at  its  junc-  aiisal  duct, 
tion  with  the  lachrymal  sac.  Occasionally  the  duct  is  found  almost 
obliterated  by  dense  bony  deposit. 

Fistula  of  the  lachrymal  sac  occurs  as  a small,  sometimes  scarcely  pistuln  of 
perceptible  opening,  situated  at  some  point  over  the  sac ; it  is  found  lachrymal 
in  connection  with  obstruction  of  the  nasal  duct.  If  the  passage  be 
reestablished,  the  fistula  will  probably  close. 

Operations  on  the  tear  passages. 

The  operation  of  slitting  the  tear  puncta  and  canaliculi  may  be 
performed  thus : — The  patient  should  be  seated  in  a chair,  the  operator 
standing  behind  him.  (See  Fig.  93,  p.  340.)  Supposing  the  lower 
punctum  and  canaliculus  on  the  right  side  to  be  operated  on,  the  small 

Fig.  98. 


Grooved  director  for  slitting  canaliculus. 

and  ring  fingers  of  the  left  hand  should  be  placed  upon  the  patient’s  Slitting 
face,  near  the  outer  canthus,  the  lids  drawn  tight,  with  these  two  canaliculus, 
fingers,  and  kept  so ; then  a small  grooved  director  (Fig.  98)  should  be 
taken  in  the  right  hand  and  passed  at  first  vertically  to  the  margin  of 
the  lid,  through  the  tear  punctum  ; its  handle  then  depressed,  and  its 
point  passed  horizontally  along  the  canaliculus  into  the  sac.  To  ascer- 
tain that  the  poiut  of  the  director  is  in  the  sac,  the  tension  of  the  lids 
must  be  relaxed  and  the  director  pushed  gently  onwards ; if  there  be 
any  puckering  at  the  iuuer  canthus  when  the  director  is  thus  pushed, 
its  point  has  not  entered  the  sac,  and  a further  attempt  must  be  made ; 
if  no  puckering  occur,  the  lids  should  be  brought  again  into  a state  of 
tension,  and  the  handle  of  the  director  transferred  to  the  thumb  and 
forefinger  of  the  left  hand ; a cataract  or  any  small  knife  that  will 
cut,  should  then  be  taken  in  the  right  hand,  and  run  along  the  groove 
of  the  director  well  into  the  sac,  the  knife  and  director  being  then 
withdrawn  together ; the  upper  lid  must  he  kept  out  of  the  way  by 


350 


OPERATIONS  ON  THE  TEAR  PASSAGES. 


After- 

treatment. 


Probing 
nasal  duct. 
Bowman’s 
probes. 


Passing 

probe. 


I 


Accidents. 


Washing  out 

lachrymal 

sac. 


one  of  the  fingers  of  the  right  hand.  The  operation  can  be  performed 
on  the  left  side  in  the  same  manner,  with  the  exception  that  the  hands 
are  reversed. 

The  upper  punctnm  and  canaliculus  sometimes  require  to  be  slit ; 
this  operation  is  not  quite  so  simple  as  that  on  the  lower  lid,  but  is  per- 
formed in  much  the  same  way.  In  lieu  of  the  grooved  director  and 
knife,  a small  probe-pointed  canaliculus  knife  may  be  employed;  it 
should  be  passed  through  the  tear  punctum  and  canaliculus  in  the 
same  manner  as  the  director,  and  will  cut  its  way  out  as  it  goes. 

The  patient  must  be  seen  at  intervals  of  two  or  three  days  for  a 
week,  or  longer,  after  the  operation,  and  a probe  passed  along  the 
incision  to  prevent  it  closing. 

Probing  the  nasal  duct. 

For  the  treatment  of  stricture  of  the  nasal  duct  a set  of  silver  probes 
(Bowman’s)  are  used  : there  are  three  probes  in  a set,  the  two  extre- 
mities of  each  being  of  different  thicknesses,  so  that  there  are  six  sizes. 
No.  1 being  the  smallest.  No.  6 the  largest. 

To  pass  a probe  down  the  nasal  duct,  the  canaliculus  should  be  first 
slit,  or,  what  is  better,  should  have  been  slit  at  some  previous  time. 
The  surgeon  should  stand  behind  the  patient  in  the  same  position  as 
for  performing  the  last  operation ; and  the  lids  being  made  tense  in 
the  same  manner,  the  probe  should  be  passed  along  the  slit  canaliculus 
until  the  point  is  well  within  the  sac,  as  shovvn  by  the  absence  of 
puckering  at  the  inner  canthus  on  relaxation  of  the  tension  of  the  lids ; 
the  opposite  extremity  should  then  be  raised  along  the  margin  of  the 
orbit  until  the  probe  has  attained  a vertical  direction,  care  being  taken, 
while  so  doing,  to  keep  the  end  which  is  in  the  sac  pressed  firmly 
against  its  inner  side ; the  probe,  having  been  brought  into  a nearly 
vertical  position,  should  be  pushed  gently  but  firmly  downwards  and 
slightly  backwards  and  outwards  in  the  direction  of  the  duct;  when 
it  has  been  passed  as  far  as  it  will  go  it  should  be  slightly  withdrawn, 
so  as  to  raise  its  end  off  the  floor  of  the  nose.  If  the  probe  has  been 
properly  passed  down  the  duct  its  upper  part  will  remain  firmly  in 
contact  with  the  margin  of  the  orbit;  but  if  it  moves  freely  about,  the 
probe  is  not  in  the  duct,  but  has  been  forced  through  its  wall.  This 
little  accident  is  of  no  particular  moment,  and  needs  only  that  the 
probe  be  withdrawn  and  passed  afresh  in  the  right  direction. 

If  the  end  of  the  probe  is  not  well  within  the  sac  before  an  attempt  is 
made  to  pass  it  down  the  duct,  it  may  slip  backwards  into  the  orbit,  or 
forwards  and  downwards  in  the  cellular  tissue  of  the  cheek.  A probe 
having  been  satisfactorily  passed,  should  be  left  in  for  about  twenty 
minutes,  and  the  operation  be  repeated  about  twice  a week.  The 
treatment  of  stricture  of  the  lachrymal  duct  is,  on  the  whole,  unsatis- 
factory, but  the  probing  should  be  carefully  and  perseveringly  carried 
out.  It  is  well  always  to  commence  with  the  largest  probe.  No.  6, 
and  try  a smaller  one  if  this  cannot  be  passed. 

Washing  out  the  lachrymal  sac. 

For  washing  out  the  lachrymal  sac  a good  syringe  fitted  with 
nozzles  of  different  sizes  is  required.  One  of  the  nozzles  should  be 
fitted  to  the  syringe,  which  has  been  previously  filled  with  fluid  (water, 
a weak  solution  of  nitrate  of  silver,  chloride  of  zinc,  &c.),  the  nozzle 
should  then  be  passed  along  the  previously  slit  canaliculus  into  the  sac 
and  the  fluid  injected ; the  patient’s  head  must  be  bent  forwards  during 
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the  injection,  or  the  fluid  will  run  back  along  the  floor  of  the  nose  into 
the  pharynx. 

Obliteration  of  the  lachrymal  sac. 

In  some  cases  of  obstinate  discharge  from  the  sac,  especially  if  ““ 

dependent  on  diseased  bone,  the  discharge  may  be  stopped,  and  the 
patient  made  more  comfortable  by  closing  up  the  sac  entirely ; of 
course,  more  or  less  watering  of  the  eye  will  remain  after  the  opera- 
tion, but  is  far  to  be  preferred  to  the  annoyance  of  a constant  purulent 
discharge. 

Obliteration  of  the  sac  may  be  attempted  in  any  of  the  three  following 
ways.  A free  incision  having  been  made  into  it,  and  the  blood  care- 
fully sponged  out,  its  lining  membrane  may  be  destroyed — (1)  by 
filling  its  cavity  with  a thick  paste  of  chloride  of  zinc  and  starch,  in 
equal  parts,  enclosed  in  a small  piece  of  lint ; (2)  by  the  application  of 
nitrate  of  silver,  or  (3)  by  the  galvanic  or  other  cautery.  By  any 
of  these  procedures  adhesive  inflammation  is  set  up,  more  or  less 
obliteration  of  the  sac  following. 

Operations  for  obliteration  of  the  lachrymal  sac  are  by  no  menus 
always  successful,  and  may  have  to  be  repeated,  perhaps  more  than 
once,  before  a satisfactory  result  is  obtained. 

THE  CONJUNCTIVA.  Tlie  con- 

But  few  operations  are  performed  on  the  conjunctiva  alone,  it  is,  junct>''a. 
of  course,  cut  in  some  of  the  operations  on  the  eyelids  and  in  that  for 
strabismus,  and  some  others. 

Warts  are  occasionally  found  on  some  part  of  the  membrane ; they  Warts, 
require  to  be  removed  with  scissors. 

Pterygium  is  a peculiar,  somewhat  triangular  growth,  the  base  of  Pterygium, 
which  is  situated  in  the  ocular  conjunctiva  generally  near  the  inner 
canthus,  the  apex  encroaching  more  or  less  upon  the  margin  of  the 
cornea,  or  passing  for  a considerable  distance  upon  its  surface.  The 
growth  is  of  a reddish  colour  and  variable  density  ; it  consists  of 
hypertrophied  connective  tissue. 

Pterygium  is  not  common  in  this  country,  and  when  met  with  is 
usually  found  to  occur  in  sailors  and  others  who  have  been  in  the  east. 

If  it  give  rise  to  any  inconvenience  or  threaten  to  impair  vision  it  must 
be  removed  by  operation. 

The  patient  should  lie  on  the  couch,  the  lids  be  opened  by  a wire  Transplanta- 
speculum,  the  growth  seized  with  toothed  forceps  and  with  a cataract  don. 
knife  dissected  up  from  the  surface  of  the  cornea.  A small  portion 
of  conjunctiva  should  then  be  removed  parallel  with  the  margin  of 
the  cornea,  and  the  apex  of  the  growth  fixed  by  a suture  in  the  wound. 

The  eye  should  be  kept  bound  up  for  a few  days  with  wet  lint  and  a 
bandage. 

If  a pterygium  is  simply  cut  off  it  will,  in  all  probability,  grow 
again,  but  it  transplanted  it  will  shrivel  up,  and  disappear  without 
giving  further  trouble.  A cicatrix  always  remains  upon  the  cornea 
after  removal  of  pterygium,  so  that  it  must  never  be  allowed  to  grow 
over  the  pupil. 

Pinguiculse  are  small  yellowish  growths  situated  beneath  the  con-  Pinguicula. 
junctiva,  generally  near  the  outer  and  inner  margins  of  the  cornea  • 
they  are  surrounded  by  a few  large  blood-vessels,  and  are  occasionally 
the  source  of  constant  irritation,  causing  the  eyes  to  be  bloodshot  and 
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uncomfortable.  Pinguicula  can  be  removed,  if  desired,  by  making  an 
incision  over  it,  turning  back  the  conjunctiva,  then  seizing  the  little 
growth  -with  forceps,  and  dissecting  it  away  from  the  parts  beneath. 
The  growth  having  been  removed,  the  conjunctiva  should  be  closed 
over  the  wound  by  a suture,  and  the  eye  kept  bandaged  for  two  or 
three  days  after  the  operation. 

Lipoma  is  met  with  as  a tumour  projecting  beneath  the  upper  lid, 
near  the  fornix,  and  often  between  the  superior  and  external  recti 
muscles ; it  somewhat  resembles  a third  lid.  If  the  tumour  gives  any 
trouble  it  must  be  removed  by  operation,  thus  : — The  patient  lying  on 
the  couch,  the  lids  should  be  kept  as  widely  open  as  possible  by  a wire 
speculum,  an  incision  made  with  a cataract  knife  through  the  conjunc- 
tiva over  the  tumour,  and  its  most  projecting  portion  seized  with 
toothed  forceps  and  removed  with  scissors ; care  must  be  taken  not  to 
drag  upon  the  growth,  as  it  is  continuous  with  the  fat  in  the  cavity  of 
the  orbit,  a great  portion  of  which  might  be  pulled  out.  As  much  of 
the  tumour  as  is  thought  necessary  having  been  removed,  the  conjunc- 
tiva should  be  closed  over  it  with  sutures,  and  the  eye  bound  up. 

Nsevus  occasionally  occui-s  in  the  conjunctiva;  it  may  be  removed 
by  the  knife,  or  destroyed  by  the  galvanic  cautery,  in  the  latter  case 
due  precautions  must  be  taken  to  guard  the  eyeball  from  injury 
during  the  operation,  and  to  prevent  as  much  as  possible  the  evils 
arising  from  subsequent  cicatrisation. 

Cancerous  ulcers  may  also  be  met  with ; they  must  be  thoroughly 
extirpated,  the  eyeball  being  excised,  if  necessary. 

Cysts  containing  a clear  serous  fluid  are  occasionally  met  with  in 
the  conjunctiva;  they  must  be  punctured,  when  they  at  once  subside, 
but  sometimes  re-form,  in  which  case  a portion  of  the  cyst- wall  must 
be  excised,  or  a flue  seton  passed  through  it. 

Cysticercus  also  occurs,  and  should  be  treated  by  incision  of  the 
cyst. 

EXTEENAL  MUSCLES  OF  THE  EYEBALL. 

Strabismus  (squint). — “ Strabismus  is  a deviation  in  direction  of  the 
.axes  of  the  two  eyeballs,  in  consequence  of  which  the  two  yellow 
spots  receive  images  from  different  objects.  In  convergent  strabis- 
mus the  two  visual  lines  do  not  cross  each  other  at  the  point  it  is 
desired  to  observe;  only  one  of  the  twm,  that  of  the  undeviatiiig 
eye,  reaches  it.  Under  this  deviation  not  only  does  the  expression  of 
the  face  suffer  from  want  of  symmetry  in  its  most  eloquent  parts,  but 
the  power  of  vision,  at  least  in  one  of  the  eyes,  is  usually  disturbed, 
and  the  squinter  always  loses  the  advantage  of  binocular  vision.” 
(Bonders.) 

Strabismus  must  not  be  looked  upon  as  a special  form  of  disease ; 
it  is  in  by  far  the  greater  number  of  cases  associated  with  some 
anomaly  of  refraction,  which,  being  the  primary  cause  of  the  deviation, 
gives  rise  to  the  strabismus ; other  conditions  which  msiy  induce  stra- 
bismus will  be  subsequently  considered. 

Two  forms  of  squint  are  commonly  met  with.  1.  Convergent. 
2.  Divergent.  Other  rare  forms  are  superior  and  inferior  strabismus  ; 
these  will  receive  no  further  notice. 

Convergent  strabismus  is  the  most  common  of  all,  and  is  almost 
always  the  result  of  hypermetropia. 

Divergent  strabismus  is  usually  the  result  of  myopia. 
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Convergent  straWsmns,  as  just  stated,  is  nearly  always  the  result  of 
hypermetropia.  The  question  naturally  arises.  How  does  hypermetropia 

produce  it  ? , j . i.  i 

The  hypermetropic  individual  must  always  accomrnodate  strongly 

when  looking  at  even  a distant  object ; and  as  the  object  is  brought 
nearer,  the  tension  of  accommodation  must  be  correspondingly  in- 
creased. As  stated  at  page  303,  accommodation  is  associated  with 
convergence  of  the  visual  lines.  Now,  the  greater  the  degree  of  con- 
vergence the  more  strongly  is  the  accommodation  brought  into  play ; 
consequently  there  is  an  ever  increasing  tendency  on  the  part  of  the 
hypermetropic  individual  to  converge  too  much,  in  order  to  bring  his 
accommodation  into  the  highest  possible  state  of  tension.  If  the 
convergence  of  the  visual  lines  be  excessive,  or  if  they  do  not  meet  in 
the  same  point,  convergent  strabismus  results. 

The  question  next  arises,  Why  do  not  all  hypermetropic  individuals 
squint  ? The  reason  is  that  if  both  eyes  are  of  the  same  refraction, 
and  have  equal  acuteness  of  sight,  there  is  always  such  a desire  to 
maintain  binocular  vision  that  the  visual  lines  will  remain  directed  to 
the  same  point,  even  though  the  eyes  are  not  accurately  accommodated 
for  that  point,  the  individual  being  content  with  ill-defined  retinal 
images  rather  than  sacrifice  binocular  vision  by  increasing  his  con- 
vergence. 

But  if  vision  of  one  eye  be  less  acute  than  that  of  the  other,  or  if 
there  be  a difference  of  refraction  between  the  two,  the  desire  for 
binocular  vision  is  lost,  or  its  value  very  much  lessened,  and  the 
necessity  for  a well-defined  image  on  one  retina  is  immediately  felt. 
The  accommodation  is  put  fully  on  the  stretch,  and  with  it  the  degree 
of  convergence  becomes  excessive,  both  visual  lines  being  directed  to 
points  nearer  to  the  eyes  than  that  for  which  they  are  accommodated, 
the  deviation  of  the  more  defective  eye  being  greater  than  that  of  its 
fellow. 

Treatment. — Slight  cases  of  convergent  strabismus,  especially  if 
the  deviation  is  not  constantly  present,  but  only  occasional  (periodic 
squint),  may  be  cured  by  the  use  of  glasses  which  accurately  neutralize 
the  existing  hypermetropia. 

In  more  severe  cases  division  of  the  internal  rectus  tendon  in  one 
or  both  eyes  is  necessary. 

It  is  often  difficult  to  decide  whether  only  one  or  both  eyes  shall  be 
operated  on. 

If  it  is  found  that  one  eye  squints  habitually  and  to  no  great  extent, 
the  other  being  always  used  for  fixing  an  object,  only  deviating  slightly 
when  it  is  excUided,  and  an  attempt  made  to  fix  with  the  habitually 
squinting  eye,  division  of  the  internal  rectus  of  that  eye  which  habitu- 
ally deviates  alone  is  necessary. 

If  each  eye  deviates  altern.ately  (alternating  strabismus),  and  to  the 
same  extent,  division  of  one  internal  rectus  may  be  sufficient;  but  if 
three  weeks  or  a month  after  the  operation  the  squint  still  con- 
tinues, tenotomy  of  the  internal  rectus  of  the  other  eye  should  be 
performed. 

If  one  eye  squints  considerably  and  habitually,  the  other  having 
an  inclination  to  deviate  at  times,  and  if  this  deviation  becomes 
excessive  when  the  eye  is  excluded  and  an  object  fixed  with  the 
habitually  squinting  eye,  the  internal  rectus  in  both  eyes  must  be 
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divided.  In  any  case,  if  there  be  a doubt  as  to  whether  one  or  botli 
eyes  should  he  operated  on,  it  is  well  to  he  on  the  safe  side,  and  do 
only  one  at  a time. 

Operations  for  convergent  strabismus. 

There  are  two  principal  methods  of  operating  for  convergent 
strabismus. 

1.  The  operator  should  stand  on  the  right  side  of  the  patient,  placed 
in  the  usual  position  (Fig.  94,  p.  340),  and  the  eyelids  being  kept  well 
open  with  a wire  speculum,  should  seize  the  conjunctiva  and  subcon- 
junctival fascia  with  the  toothed  forceps  (Fig.  99a)  at  a point  about  mid- 
waj'  between  the  margin  of  the  cornea  and  semilunar  fold,  and  just 
below  the  inferior  margin  of  the  tendon  of  the  internal  rectus  muscle. 
An  incision  should  then  he  made  with  strabismus  scissors  (Fig.  99e) 
through  the  conjunctiva  and  subconjunctival  fascia,  well  down  to  the 
sclerotic,  and  the  strabismus  hook  (Fig.  99J)passed  through  the  opening 
and  inserted  between  the  tendon  and  the  eyeball.  If  properly  intro- 
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Fig.  99. 


Strabismus  hook. 


mtbecl  forceps;  a,  their  points 
wn  in  side  view ; t,  front  view.  ^ f 

ced  the  hook  will  be  brought  up  held  firmly 

to  the  sclerotic  when  it  is  pulled  forwards,  it  sliouia 
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in  position,  the  scissors  passed  through  the  opening,  one  blade  following 
the  hook  between  the  tendon  and  the  eyeball,  the  other  being  kept 
I outside  the  tendon,  which  is  thus  included  between  the  two  blades,  and 

I the  tendon  should  then  he  divided  by  one  or  two  sharp  strokes  with  Division  of 
. , . the  tendon. 

I the  scissors. 

The  scissors  may  now  he  withdrawn,  and  the  hook  pulled  forwards ; 

■ if  the  latter  meets  with  no  resistance,  but  passes  freely  up  to  the  corneal 
, margin,  the  operation  has  been  successfully  performed;  to  make  sure 
’ of  this,  how'ever,  the  hook  should  be  tvithdrawn,  the  action  for  hook- 
[ ing  the  tendon  repeated,  and  any  fibres  that  may  have  escaped  division 
;i  cut  through. 

j On  the  division  of  the  tendon  the  muscle  retracts,  the  retraction  being  Connection 
limited  by  the  subconjunctival  fascia  with  which  it  is  intimately  con- 
nected.  If  the  eye  is  not  properly  directed  after  simple  division  of  f„Bcia. 
the  tendon,  a greater  effect  may  be  produced  by  further  freely  severing 
the  subconjunctival  fascia. 

2.  In  the  second  operation,  the  position  of  the  patient  and  surgeon 
should  be  the  same,  and  the  lids  be  kept  open  with  the  wire  speculum, 
as  in  the  one  already  described. 

An  incision  should  he  made  with  scissors  through  conjunctiva  and 
subconjunctival  fascia,  over  the  insertion  of  the  tendon,  instead  of 
below  its  inferior  margin ; the  tendon  then  picked  up  with  the  stra- 
j bismus  hook,  and  divided  close  to  the  sclerotic.  The  wound  in  the 
ij  conjunctiva  should  be  afterwards  closed  with  a fine  suture. 

\ No  after-treatment  is  required  for  sti-abismus  operations;  the  patient 
I may  go  about  as  usual  and  simply  keep  the  eyes  clean.  But  if,  wdien  the 
i eyes  have  quite  recovered  from  the  effects  of  the  operation,  there  should 
•t|  be  any  return  of  the  squint  manifested,  the  degree  of  hypermetropia 
t(  must  be  carefully  ascertained,  and  glasses  which  thoroughly  neutralize 
>1  it  ordered  to  be  used  for  all  purposes.  In  most  cases  this  will  be  found 
■j)  sufilcient ; but  if  after  the  glasses  have  been  perseveringly  worn  for 
4 some  weeks  no  effect  is  produced  the  operation  should  be  repeated  in 
jj  one  or  both  eyes. 

4 Use  of  ansBsthetics  in  operations  for  convergent  strabismus.  Use  of 

s'!  Whether  anajsthetics  should  be  employed  or  not  in  squint  operations  ausesthetics. 
■•9  appears  to  be  a matter  of  opinion ; some  eminent  oculists  never  employ- 
l ing  them,  others  again  rarely  operating  without.  For  my  own  part,  I 
i prefer  not  to  employ  an  anaesthetic  if  the  patient  is  pretty  steady,  but 
I with  children  and  nervous  adults  I always  use  one,  taking  care,  how- 
, ever,  that  a full  effect  is  not  produced,  and  if  there  is  any  doubt  as  to 
whether  one  or  both  eyes  are  to  be  operated  on  I allow  the  patient  to 
! come  nearly  to  after  finishing  one  eye,  so  as  to  ascertain  the  effect 
3 produced  by  what  has  been  done ; if  an  anmsthetic  is  given  to  such  an 
i:  extent  as  to  exert  its  fullest  influence,  and  produce  thorough  muscular 
;;  relaxation,  an  erroneous  idea  of  the  effect  of  the  operation  is  likely  to 

I be  formed,  and  on  the  return  of  consciousness  the  squint  may  remain 

II  \a  bad  as  ever. 


Other  conditions  than  hypermetropia  which  may  produce  convergent  Other  condi- 
itrabismus  are — tions  causing 

1.  Disease  of  the  brain.  convergent 

2.  Paralysis  of  the  external  rectus  mnscle.  strabismus. 

3.  Inflammatory  or  other  changes  in  the  internal  rectus  muscle 
tself,  producing  shortening. 
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In  the  first  two  of  these  no  operation  is  advisable;  the  third  may 
sometimes  be  remedied  by  operative  interference. 

Divergent  _ strabismus,  as  already  stated,  is  often  the  result  of 
myopia;  it  is  usually  consequent  on  high  degrees  of  the  anomaly, 
and  is  brought  about  as  follows : — The  highly  myopic  individual 
requires  to  bring  objects  very  near  the  eyes  to  see  them  distinctly, 
consequently  a very  high  degree  of  convergence  is  necessary  to  keep 
both  visual  lines  directed  to  the  same  point ; now,  not  only  has  a high 
degree  of  convergence  to  be  maintained,  but  in  myopia  the  length  of 
the  eyeball  and  the  consequent  impairment  of  its  mobility  place  the 
internal  recti  at  a disadvantage.  Moreover,  in  order  to  direct  the  visual 
lines  of  the  myopic  eyes  to  the  same  point,  a greater  proportionate 
amount  of  convergence  is  required  than  in  emmetropia. 

As  a consequence,  the  internal  rectus  of  one  eye  sooner  or  later 
becomes  wearied  and  gives  in,  and  the  eye  deviates  outwards,  binocular 
vision  being  sacrificed. 

Treatment. — Many  cases  of  divergent  strabismus  may  be  remedied 
by  the  use  of  concave  glasses,  which  enable  the  individual  to  see  dis- 
tinctly at  a distance  up  to  which  convergence  of  the  visual  lines  can  be 
maintained  without  undue  strain  of  the  internal  recti  muscles. 

If  in  spite  of  the  use  of  glasses  the  divergence  continues,  it  must  be 
remedied  by  operation.  In  cases  where  the  eye  only  deviates  outwards, 
after  an  object  has  been  looked  at  for  some  considerable  time,  subcon- 
junctival division  of  the  external  rectus  of  the  deviating  eye  may 
suffice  for  a cure ; but  iu  cases  where  one  or  both  eyes  diverge  con- 
stantly, and  the  visual  lines  can  only  be  made  to  meet  in  one  point  by 
a great  effort,  or  not  at  all,  the  operation  of  “readjustment”  must  be 
performed. 

This  operation  can  be  performed  as  follows : — The  patient  being 
placed  in  the  usual  position  (Pig.  94,  p.  340)  and  thoroughly  ana:s- 
thetised,  the  operator  should  stand  behind,  fix  the  lids  open  with  a 
wire  speculum;  with  scissors  make  an  incision  through  the  conjunc- 
tiva and  subconjunctival  fascia,  below  the  insertion  of  the  external 
rectus;  hook  up  the  tendon,  and  divide  it  subconjunctivally  close  to 
the  sclerotic. 

An  incision  should  then  be  made  through  conjunctiva  and  subcon- 
junctival fascia,  about  midway  between  the  insertion  of  the  internal 
rectus  and  inner  margin  of  the  cornea,  of  such  a length  as  to 
reach  about  two  Hues  above  and  a like  distance  below  the  margins 
of  its  tendon,  which  should  then  be  hooked  up  and  divided.  The 
muscle  and  subconjunctival  fascia  should  be  freely  separated  from 
the  parts  beneath,  and  together  with  the  conjunctiva  turned  back 
towards  the  caruncle.  Two  curved  needles  holding  fine  silk  should 
then  be  passed  through  the  tissues  next  the  margin  of  the  cornea,  and 
the  silks  firmly  tied,  two  free  ends  being  left ; the  needles  should  then 
he  carried  from  within  outwards,  through  the  muscle,  subconjunctival 
fascia,  aud  conjunctiva,  as  near  the  inner  canthus  as  possible,  and  the 
silk  drawn  throuirh ; a considerable  portion  of  the  muscle  and  other 
tissues  should  then  be  removed  with  scissors,  the  free  ends  of  the  two 
fine  pieces  of  silk  and  the  portions  to  which  the  needles  are  still 
attached  then  tied  firmly  together  (the  eye  being  rolled  well 
by  an  assistant  as  the  knots  are  pulled  tight),  and  the  ends  ot  tue 
two  sutures  cut  off  close. 
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The  eye  should  he  hound  up  with  wet  lint  and  a haudage.  The 
I sutures  will  probably  require  removal  in  about  four  or  five  days,  but 
I may  be  left  longer,  if  they  cause  no  irritation. 

Divergent  strabismus  is  met  with  in  cases  of  paralysis  of  the  third  Other  causes 
I nerve,  and  may  also  occur  in  non-hypermetropic  eyes  if  the  sight  of 
one  has  become  much  impaired,  and  binocular  vision  no  longer  possible. 

In  the  former  of  these  cases  no  operation  is  advisable ; in  the  latter  no 
improvement  of  sight  is  to  be  expected  from  readjustment,  but  the 
operation  may  be  performed  simply  to  remedy  disfigurement. 

I THE  COENEA. 

■ The  affections  of  the  cornea  which  require  an  operation  upon  the  Affections  of 
structure  itself  are  six  : — 1.  Sloughing  ulcer.  2.  Conical  coruea.  3.  requirinir 
I Corneal  opacity.  4.  Staphyloma.  5.  Lodgment  of  foreign  bodies,  operation. 

6.  New  growths. 

Paracentesis,  or  tapping  the  cornea. — This  operation  is  sometimes  Paracentesis, 
performed  in  cases  of  sloughing  ulcer,  or  suppuration,  threatening  per- 
I foratiou ; by  the  timely  evacuation  of  the  contents  of  the  aqueous 
, chamber  a large  rupture  of  the  corneal  tissue,  with  its  accompanying 
eviD,  may  in  many  cases  be  avoided. 

Tapping  the  coruea  may  be  done  thus  : — The  patient  being  in  the  usual 
position  (Fig.  94,  p.  340),  the  operator  should  stand  behind  and  fix  the 
lids  open  by  a wire  speculum  or  by  the  fingers.  A broad  needle  should 
then  be  passed  through  the  cornea  at  some  convenient  part  of  its  mar- 
gin ; when  the  point  of  the  needle  has  fairly  entered  the  anterior 
a chamber,  its  handle  should  be  rotated,  so  as  to  bring  the  breadth  of  the 
1 blade  across  the  incision  and  thus  open  it;  as  soon  as  the  contents 
I of  the  anterior  chamber  have  flowed  out,  the  needle  should  be  with- 
\ drawn,  a drop  of  atropine  solution  placed  between  the  lids,  and  the 
t eye  bound  up  in  the  usual  manner. 

1 Iridectomy,  however,  is  to  be  preferred  to  paracentesis, 
ai  Conical  cornea  (“  Staphyloma  corniaa  pellucidum”),  as  the  name  im-  Conical 
,1  plies,  signifies  an  alteration  in  the  curvature  of  the  cornea,  of  such  a c rncu. 
ti  nature  that  it  assumes  the  form  of  a cone.  The  origin  of  the  affection 
> cannot  clearly  he  traced. 

f The  most  prominent  symptom  is  gradually  increasing  myopia,  which 
' j cannot  be  remedied  by  concave  lenses.  On  looking  at  the  cornea  in 

5 profile,  its  conical  fonn  is  very  evident. 

On  examination  with  the  ophthalmoscope  by  the  direct  method  the  Oplithal- 
) apex  of  the  cone,  which  may,  however,  be  the  seat  of  some  opacity,  niosci  pic 
M appears  brightly  illuminated ; around  this  bright  portion  is  a dark  “PP^^^raine. 

ring  corresponding  to  the  sides  of  the  cone,  this  being  again  succeeded 
:ti  by  an  area  giving  a bright  reflection,  and  corre.spondiug  to  a portion 
)t  ol  the  cornea  which  retains  more  or  less  its  natural  curvature. 

,d  Objects  occupying  the  fuuclus  of  the  eye  are  seen  through  the  ape.x 
and  sides  of  the  cone  near  its  base,  in  an  inverted  position,  as  in 
fj  myopia,  whilst  we  obtain  a more  or  less  distinct  erect  image  of  the 
4 same  parts  through  the  portion  of  cornea  which  still  retains  its  nor- 
1 mal  curvature.  The  retinal  vessels  appear  to  have  a whirl-like  motion 
* as  we  change  our  point  of  view  from  side  to  side.  The  appearance  is 
4 quite  chai’acteristic,  and  once  seen  is  not  likely  to  be  forgotten. 

Tkeatmknt. — Conical  cornea  can  only  be  remedied  by  operative  Treatment. 

B interference ; two  methods  of  operating  are  practised,  the  object  of 

i 
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each  bein»  to  flatten  the  cone,  and  restore  to  the  cornea  more  or  less  of 
its  natural  curvature. 

In  one  operation  an  elliptical  portion  including  the  whole  thickness 
of  the  cornea  is  removed  from  the  apex  of  the  cone.  The  operation 
can  be  performed  thus  (for  the  position  of  patient  and  operator 
see  Pig.  94,  p.  340) : — An  anaesthetic  should  he  given,  the  lids  held  open 
by  a wire  speculum,  and  the  eyeball  fixed  by  seizing  with  the  toothed 
forceps  the  conjunctiva  and  subconjunctival  fascia  at  some  point  near 
the  corneal  margin.  A straight  cataract  extraction  knife  (Fig.  103  e) 
should  then  be  thrust  through  the  cone  from  side  to  side,  a small  flap 
formed  by  cutting  out  either  upwards  or  downwards,  and  the  flap  so 
made  seized  with  iris  forceps  and  removed  with  scissors. 

In  this  operation  the  anterior  chamber  is  opened  and  the  cornea 
collapses  as  soon  as  the  first  incision  is  made.  Care  must  be  taken 
that  the  portion  removed  includes  the  moat  prominent  part  of  the  cone, 
and  that  the  opening  left  is  exactly  opposite  the  pupil. 

After  the  operation  the  speculum  must  be  very  carefully  removed, 
the  lids  gently  closed  and  bandaged  in  the  usual  way ; the  eye  must 
on  no  account  be  examined  for  a week,  so  as  to  give  time  for  the  open- 
ing in  the  cornea  to  fill  up.  The  wound  will,  in  all  probability,  heal  in 
the  course  of  ten  days,  the  anterior  chamber  being  restored. 

The  margin  of  the  pupil  is  not  unfrequently  caught  up  in  the  in- 
cision, an  anterior  synechia  resulting. 

The  operation  described  gives  the  most  satisfactory  results,  the  cur- 
vature of  the  cornea  being  greatly  improved,  and  a corresponding 
amount  of  vision  regained. 

In  the  second  operation  a superficial  portion  only  is  removed  from 
the  apex  of  the  cone  with  a small  trephine,  a raw  surface  being  left, 
which  by  its  subsequent  cicatrisation  and  contraction  causes  consider- 
able flattening  of  the  cone 

Tinting  the  cornea  is  called  for  in  cases  of  dense  white  opacity 
(leucoma),  causing  disfigurement.  The  operation  can  be  performed  as 
follows : 

For  position  of  patient  and  operator  see  Fig.  94,  p.  340.  An  anses- 
thetic  having  been  given,  the  operator  should  place  the  wire  speculum 
between  the  lids,  fix  the  globe  with  the  toothed  forceps,  paint  some 
Indian  ink  upon  the  opacity,  and  prick  it  thoroughly  in  with  a bunch 
of  needles  fixed  in  an  ivory  handle;  the  ink  should  be  sponged  away 
from  time  to  time  in  order  to  allow  the  operator  to  see  what  progress 
he  has  made. 

The  opacity  having  been  thoroughly  tinted,  the  speculum  should  be 
removed;  no  bandage  need  be  apjilied,  and  no  after-treatment  is 
necessary  ; very  little  irritation  follows.  If  after  the  lapse  of  a week 
or  ten  days  the  opacity  do  not  appear  sufficiently  blackened,  the  opera- 
tion may  be  repeated. 

If  the  ink  be  allowed  to  get  into  the  wound  made  in  the  conjunctiva 
by  the  toothed  forceps,  a black  mark  will  be  left ; care  should  therefore 
be  taken  to  fix  the  globe  at  a point  to  which  the  ink  cannot  run. 
Should  the  anterior  chamber  be  opened,  the  operation  must  be  discon- 
tinued, as  the  lens  may  be  wounded. 

Staphyloma,  first  so  called  from  its  supposed  resemblance  to  a 
grape,  has  now  come  to  mean  a bulge  on  any  part  of  the  eyeba 
On  the  cornea  it  is  caused  either  by  yielding  of  its  structure  or 
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more  commouly  by  prolapse  of  iris  through  a perforation  in  it,  the 
prolapsed  portion  being  firmly  coated  over  with  inflammatory  material. 

Staphyloma  is  said  to  be  “ total  ” where  the  whole  of  the  cornea  is  Total  stnphy- 
affected,  “ partial  ” when  some  portion  of  it  retains  its  normal  curvature. 

Total  staphyloma  should  be  removed  by  abscission  (see  p.  375),  or  the 
eyeball  may  be  excised.  Partial  staphyloma  may  subside  on  the  perform-  Partial 
ance  of  iridectomy,  or  can  be  removed  as  follows: — The  position  of  patient  staphyloma, 
and  operator  should  be  <as  at  Fig.  94,  p.  340,  and  an  anaesthetic  should 
be  administered.  The  lids  being  kept  open  by  the  wire  speculum,  a 
curved  needle  armed  with  fine  silk  should  be  passed  through  the  base 
of  the  staphyloma,  an  elliptical  portion  of  which  should  then  be  re- 
moved with  a straight  cataract  knife ; the  silk  should  then  be  drawn 
through  and  tied,  thus  bringing  the  edges  of  the  gap  made  by  the 
removal  of  the  elliptical  portion  together,  and  the  eye  bandaged  in 
the  usual  way.  The  suture  may  be  removed  in  the  course  of  three  or 
four  days. 

Foreign  bodies. — Small  fragments  of  metal,  chips  of  stone,  thorns,  Removal  of 
&c.,  are  not  uufrequently  found  lodged  in  the  cornea.  To  remove  them 
the  position  of  patient  and  operator  should  be  as  Fig.  93,  p.  340. 

Asa  rule  no  anaesthetic  need  be  administered.  The  lids  should  be  kept 
open  by  the  fore  and  ring  fingers  of  one  hand,  and  the  globe  steadied 
by  gently  pressing  upon  it  with  the  second  finger  ; the  foreign  body 
should  then  be  carefully  lifted  from  its  bed  with  the  point  of  a knife 
or  small  spud  held  lightly  in  the  other  hand.  Foreign  bodies,  espe- 
cially thorns,  are  sometimes  so  firmly  and  deeply  embedded  that  they 
require  to  be  cut  out. 

New  growths  may  be  met  with  springing  from  the  cornea. 

Congenital  tumour  is  a small  white  flattened  elevation  usually  situated  Coiigeuiial 
near  the  corneal  margin,  encroaching  on  both  cornea  and  sclerotic ; it  tumour, 
lies  beneath  the  corneal  epithelium  and  conjunctiva,  and  appears  to 
extend  pretty  deeply  into  both  cornea  and  sclerotic ; the  growth  is 
present  at  birth,  but  usually  increases  somewhat  as  the  child  grows  up. 

It  may  give  rise  to  astigmatism  by  causing  distortion  of  the  cornea. 

The  growth  may  be  single  or  there  may  be  two  or  three  little 
tumours.  Their  structure  is  that  of  connective  tissue,  and  occasionally 
small  hairs  grow  upon  them. 

Should  the  little  growths  give  rise  to  inconvenience  they  can  be 
shaved  off  level  with  the  cornea,  but  as  a rule  they  cannot  be  entirely 
removed. 

Round  and  spindle-celled  sarcomata  have  also  been  met  with  growing 
from  the  cornea.  Such  cases  usually  call  for  extirpation  of  the  eyeball. 

THE  IRIS. 

Iridectomy  is  called  for  in  all  c.ases  in  which  it  is  desirable  to  in-  Iridectomy, 
fluence  the  tension  or  nutrition  of  the  eyeball ; it  is  associated  with 
some  operations  for  cataract  j in  a somewhat  modified  form,  is  one  of 
the  methods  of  making  an  artificial  pupil,  and  is  useful  in  some 
other  conditions. 

The  operation  is  performed  (1)  to  influence  tension.  To  influence 

(a)  In  sloughing  ulcers,  or  suppuration  of  the  cornea,  accompanied 
by  pain,  and  threatening  perfoi-ation.  In  such  cases  iridectomy  gives  ^cera'.^^ 
almost  instant  relief  to  the  most  severe  pain,  and  in  all  probability 
will  save  the  cornea  from  rupture. 
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(b)  In  injuries  of  the  eyeball,  in  which  the  crystalline  lens,  being 
wounded,  has  become  opaque  and  swollen,  and  is  pressing  on  surround- 
ing parts,  causing  severe  pain  and  threatening  the  integrity  of  some  of 


the  delicate  structures  within  the  globe.  In  these  cases,  not  only  does 
iridectomy  diminish  tension,  and  so  relieve  pain,  but  gives  room  for 
any  subsequent  swelling  of  the  lens. 

(c)  In  staphyloma  of  the  cornea  iridectomy  often  causes  complete 
subsidence  of  the  projection. 

{d)  In  glaucoma  a timely  and  well-performed  iridectomy  causes 
instant  and  lasting  diminution  of  tension  and  places  the  ej’e  in  com- 
parative safety ; the  operation  should  be  performed  on  any  eye  that  can 
distinguish  bright  light,  and  to  relieve  pain  in  any  case  whether  there 
be  perception  of  light  or  not ; in  acute  glaucoma  it  must  be  tried  even 
if  all  perception  have  been  lost  for  some  days. 

(2)  To  inHuence  nutrition,  iridectomy  should  be  performed  in  chronic 
choroido-iritis,  recurrent  iritis,  and  in  cases  of  total  e.vclusion  of  the 
pupil,  where  there  is  no  communication  between  the  anterior  and 
posterior  division  of  the  aqueous  chamber. 

(3)  Associated  with  operations  for  cataract  iridectomy  should  be 
performed  previous  to  a needle  operation  if  much  swelling  of  the  lens 
be  anticipated ; or  it  may  require  to  be  done  after  the  needle  has  been 
used  if  pain  or  increase  of  tension  occur. 


( 


OPERATIONS  ON  THE  IRIS. 


361 


i 

s 

9 

li 

o( 

) 

9 

I 

i 

i 

>1 

b 

li 

0 

I 
i) 

'I 

:f, 

II 

I 

t 

I; 

n 

>i 

a 

u 

'1 

I 

1 


The  operation  should  also  he  performed  at  some  time  previous 
to,  or  simultaneously  with,  small  flap  or  linear  extraction  of 
cataract. 

(4)  Iridectomy  for  artificial  pupil  is  mentioned  at  another  page. 

(5)  Other  conditions  in  which  iridectomy  may  he  required  are — 

(a)  Haemorrhage  into  the  vitreous  humour. 

(b)  Displacement  of  the  retina. 

(c)  As  an  aid  to  the  removal  of  foreign  bodies  from  the  globe. 

(d)  Some  peculiar  conditions  of  intra-ocular  circulation. 

Operation  of  iridectomy. 

Instruments. — A wire  speculum  (Fig.  97),  a straight  or  bent  iridec- 
tomy knife  (Fig.  100a),  a pair  of  toothed  forceps  (Fig.  99a),  a pair  of 
iris  forceps  (Fig.  lOOS),  iris  scissors  (Fig.  100c),  and  a curette 
(Fig.  103a).  For  the  position  of  patient  and  surgeon  see  Fig.  94,  p. 
340.  The  patient  should  be  brought  fully  under  the  influence  of  an 
anaesthetic,  the  lids  kept  widely  open  by  the  wire  specnlum ; and 
the  eyeball  fixed  by  seizing  the  conjunctiva  and  subconjunctival  fascia 
near  the  corneal  margin  with  the  toothed  forceps ; then,  with  a straight 
or  bent  iridectomy  knife  of  medium  size  an  incision  should  be  made  in 
the  sclerotic,  in  such  a position  that  the  knife  enters  the  anterior 
chamber  quite  at  its  peripheral  part,  and  close  to  the  anterior  surface 
of  the  iris. 

The  knife,  having  entered  the  anterior  chamber,  should  be  pushed 
steadily  on  (care  being  taken  to  keep  its  point  well  forwards  towards 
the  cornea,  so  as  not  to  wound  the  lens),  until  the  point  is  oppo- 
site the  centre  of  the  pupil.  The  point  should  then  be  turned  to 
one  side,  so  as  to  be  out  of  the  pupillary  area,  and  the  knife  slowly 
and  gently  withdrawn,  the  hold  of  the  forceps  being  let  go  at  the 
same  time.  The  incision  thus  made  should  be  of  such  a length  as 
to  correspond  to  a little  more  than  one  fourth  of  the  circumference  of 
the  iris. 
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The  next  step  in  the  operation  is  the  removal  of  a portion  of  the  Removal  of 
iris.  If,  as  is  not  unfrequently  the  case,  the  iris  has  become  prolapsed,  portion  of 
it  needs  only  to  be  seized  with  the  forceps,  and  a piece  of  the  desired 
size  removed  with  the  scissors.  If  the  iris  does  not  protrude,  the  iris 
forceps  should  be  introduced  shut,  through  the  wound  in  the  sclerotic.  Introduction 
and  pushed  on  until  the  extremities  of  their  branches  are  opposite  the  of  forceps, 
nearest  portion  of  the  pupillary  margin ; they  should  then  be  allowed 
to  open  of  themselves,  when  the  iris  will  be  pushed  between  the  branches 
by  the  pressure  of  the  parts  behind;  no  backward  pressure  must  be 
made  with  the  forceps,  but  they  should  be  gently  closed  again  and  with- 
drawn, carrying  the  iris  with  them,  which  should  then  be  cut  across 
with  the  scissors,  close  to  one  angle  of  the  wound,  drawn  over  to  the 
other  angle,  and  a piece  cut  off ; the  curette  should  be  passed  between 
the  lips  of  the  wound  so  as  to  push  back  any  portions  of  iris  that 
may  have  become  entangled  in  it.  The  eye  should  then  be  bound  up 
with  lint  and  a bandage.  The  form  of  the  pupil  after  a well-per- 
formed iridectomy  should  resemble  Fig.  102  D. 

With  regard  to  the  position  of  the  portion  of  the  iris  to  be  removed.  Position  of 
opinions  arc  at  variance.  If  the  surgeon  be  a skilful  and  experienced  portion  of  iris 
operator,  and  has  the  aid  of  a competent  assistant,  the  iridectomy 
should  be  done  upwards,  so  as  to  place  the  gap  beneath  the  upper  lid, 
and  thus  conceal  it  as  much  as  possible. 
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To  perform  iridectomy  upwards,  a bent  iridectomy  knife  should  be 
used,  and  the  incision  made  in  the  sclerotic  above  the  upper  margin  of 
the  cornea,  an  assistant  should  then  draw  the  eyeball  downwards  with 
forceps,  the  iris  forceps  should  be  inserted,  and  the  portion  of  iris  re- 
moved as  previously  directed. 

An  inexperienced  operator  will  find  it  much  easier  to  remove  the 
portion  of  iris  from  its  outer  and  lower  segment.  In  this  case  a straight 
iridectomy  knife  can  be  used,  and  no  assistant  is  required.  The  result 
is  rather  an  ugly  gap;  the  disadvantage  of  which,  however,  is  quite 
counterbalanced  by  the  ease  and  safety  with  which  the  operation  can 
be  performed. 

Accidents  lohich  may  happen  during  the  operation  of  iridectomy, 
and  difficulties  which  may  be  encountered. — The  accidents  which  may 
occur  are — 

(1)  Wound  of  the  lens  from  insufficient  care  in  keeping  the 
point  of  the  knife  well  forward,  and  out  of  the  area  of  the  pupil. 
This  accident  will,  in  all  probability,  be  followed  by  the  formation  of 
traumatic  cataract. 

(2)  Escape  of  vitreous  humour,  is  very  likely  to  occur  in  hard 
eyes,  if  the  knife  be  too  quickly  withdrawn,  or  if  undue  pressure  be 
exerted  on  the  globe  with  the  forceps. 

(3)  The  iris  may  be  torn  away  from  its  insertion  at  a point  opposite 
to  the  incision,  if  undue  traction  be  exercised  upon  it  with  the  iris 
forceps. 

Difficulties, — The  iris  may  be  found  so  rigid  that  it  cannot  be 
seized  with  the  forceps,  or  so  rotten  that  only  very  small  portions  can 
be  brought  away  ; sometimes  it  bleeds  profusely  when  touched,  filling 
the  anterior  chamber  with  blood,  and  considerably  hindering  the 
operation. 

Artificial  pupil. — The  operation  for  artificial  pupil  is  performed  to 
open  a new  path  for  rays  of  light  to  the  retina,  the  natural  passage 
being  obstructed. 

It  is  indicated  in  the  following  cases : — (1)  In  opacity  of  the 
cornea,  with  or  without  anterior  synechiae.  (2)  In  closure  of  the 
pupil.  (3)  In  extensive  posterior  synechiae.  (4)  In  central  opacity 
of  the  lens  or  its  capsule. 

The  artificial  pupil  must  be  small,  as  nearly  central  and  as  well 
defined  as  possible.  Care  must  be  taken  to  make  it  behind  that  por- 
tion of  the  cornea  which  is  most  transparent  and  least  altered  incurva- 
ture, the  best  situation  being  ascertained  by  oblique  illumination.  The 
new  pupil  must  not  be  made  upwards,  or  it  will  be  covered  by  the 
upper  lid.  _ _ 

An  artificial  pupil  can  be  made  in  any  of  tbe  following  ways : — (Ij 
By  incision  of  the  iris.  (2)  By  tearing  it  away  from  its  insertion. 
(3)  By  excision  of  a portion  (iridectomy  for  artificial  pupil).  (4)  By 

ligature.  ^ , 

In  operations  for  artificial  pupil  the  position  of  patient  amt 
surgeon  should  be  the  same  as  in  "iridectomy,”  and  an  anaesthetic 
should  be  administered.  _ , 

I (a).  Incision  (Pig.  102  A).— This  operation  is  called  for  in  cases  ot 
complete  closure  of  the  pupil,  following  removal  of  the  lens,  either  by 
operation  or  injury,  but  is  not  advisable  unless  the  lens  be  absent.  In 
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tliese  cases  the  iris  may  be  found  chanofed  into  a tense,  unyielding 
membrane,  which  cannot  be  seized  with  forceps. 

The  operation  of  “ incision”  may  be  performed  either  by  thrusting  a 
broad  needle  through  the  cornea  near  its  margin,  and  then  incising 
the  iris,  so  as  to  cut  across  its  radial  fibres;  or  an  incision  having  been 
made  with  an  iridectomy  knife  in  the  sclero-corneal  margin,  a pair 
of  scissors  (having  one  sharp  and  one  blunt-pointed  blade)  may  he 
introduced  through  the  wound,  one  blade  being  thrust  through  the  iris 
at  its  nearest  point  and  passed  behind  it,  the  other  carried  along  its 
anterior  surface,  and  the  ii’is  then  cut  fairly  across  from  one  side  to 
the  other. 

Whichever  plan  of  incision  is  adopted,  the  vitreous  humour  pushes 
forward  into  the  wound  and  keeps  its  edges  widely  separated,  a pupil 
resembling  Fig.  102  A being  formed. 

Two  other  methods  of  making  an  artificial  pupil  by  “ incision  ” Iridotoniy. 
have  been  lately  introduced;  they  are  known  as  single  and  double 
“ iridotomy.” 

For  the  positions  of  patient  and  surgeon  in  performing  either  of 
these  operations,  see  Fig.  94,  p.  340. 

(6).  Single  iridotomy  should  be  thus  performed : — Tlie  eyelids  being 
kept  open  with  the  wire  speculum,  and  the  eyeball  fixed  by  seizing  the 
conjunctiva  and  subconjunctival  fascia,  close  to  the  margiu  of  the  cornea 
at  its  inner  side,  an  incision  should  be  made  with  an  iridectomy  knife 
in  the  cornea,  about  midway  between  its  margin  and  the  pupil,  and 
opposite  to  the  point  of  fixation  with  the  forceps.  The  forceps  scissors 
(Wecker’s,  Fig.  101)  must  be  then  introduced  closed  through  the  wound  Wecker’s 
into  the  anterior  chamber,  the  blades  opened,  one  passed  through  scissors, 
the  pupil  behind  the  iris,  the  other  on  its  anterior  surface,  and 
the  sphincter  of  the  pupil  be  divided  with  one  sharp  cut.  The 

Fig.  101. 


Wecker’s  scissors. 

scissors  should  then  be  withdrawn,  anj'  prolapse  of  iris  that  follows 
replaced  with  the  curette,  a drop  of  atropine  placed  between  the  lids, 
and  the  eye  lightly  bandaged. 

This  operation  is  applicable  to  cases  where  the  lens  is  present,  its 
centre  being  opaque  and  its  peripheral  portion  clear. 

(e).  Double  iridotomy  is  applicable  to  cases  of  closed  pupil  after  Double 
cataract  extraction.  An  incision  should  be  made  through  the  upper  iridotomy. 
part  of  the  cornea,  the  knife  carried  through  the  iris  and  along  its 
posterior  surface,  so  as  to  make  a fair-sized  wound  in  it ; the  incision 
being  finished  the  knife  should  be  carefully  withdrawn,  and,  very  Escape  of 
possibly,  some  vitreous  humour  will  follow  it.  vitreous. 

The  next  step  in  the  operation  is  to  pass  the  forceps  scissors 
closed,  through  the  wound  in  the  cornea  into  the  .anterior  chamber' 
open  them,  pass  one  blade  behind  the  iris,  the  other  in  front  of  it* 
make  an  incision  in  a direction  downwards  and  inwards;  then  chanee 
the  direction  of  the  scissor  blades  and  make  a cut  downwards  and 
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outwards.  Thus  a small  piece  of  iris  is  enclosed  by  a V-sbaped  incision, 
1,  the  apex  of  the  V being  upwards.  The  small  portion  of  iris  contracts 

up,  and  a somewhat  triangular  pupil  is  left.  The  eye  should  be  bound 
up  as  usual. 


I 

a 


A.  Pupil  after  incision.  B.  Pupil  after  excision.  C.  Pupil  after  ligature. 
D.  Iridectomy  for  glaucoma,  &c. 


Pig.  102. 

B C 


' Iiidodyalisis.  _ (2)  Tearing  away  the  iris  from  its  insertion  (Iridodyalisis).— An 
incision  having  been  made  through  the  cornea  on  the  side  opposite  to 
j|  that  on  which  the  iris  is  to  be  removed,  a pair  of  iris  forceps  should  be 

passed  through  the  wound  and  across  the  anterior  chamber,  the  iris 
!i  seized  close  to  its  greater  circumference,  and  torn  forcibly  away  from 

J its  insertion ; the  instrument  should  then  be  carefully  withdrawn  and 

:l  the  eye  bound  up.  If  necessary,  the  whole  iris  may  be  removed  in 

' this  vvay.  This  operation  is  applicable  to  cases  of  dense  corneal  opacity 

1 (leucoma),  occupying  the  whole  of  its  central  part,  some  transparent 

cornea  being  left  'at  the  margin. 

'!  Iridectomy  (2)  Excision — Iridectomy  for  artificial  pupil. — An  incision  should  be 
j for  artificial  made  of  the  requisite  size,  through  some  part  of  the  sclero-corneal 
I pupil.  margin,  the  iris  forceps  introduced  through  the  wound,  the  ends  of 

ji  their  branches  passed  fairly  up  to  the  margin  of  the  pupil,  the 

I;  iris  seized  and  drawn  out  through  the  wound,  and  a small  portion 

' removed  with  scissors.  The  curette  should  then  be  passed  between  the 

1'  lips  of  the  wound  so  as  to  push  back  any  portion  of  iris  that  may  have 

become  entangled  in  it ; a pupil  resembling  Fig.  102  B should  he 
formed. 

: Iridesis.  (4)  By  ligature  (Iridodesis,  or  Iridesis). — An  incision  should  be  made 

with  a broad  needle  near  the  margin  of  the  cornea,  a small  noose  of  silk 
laid  upon  the  surface  of  the  eyeball  so  as  to  encircle  the  incision  ; an  iris 
hook  or  canular  forceps  then  passed  through  the  noose  and  wound,  and 
the  iris  drawn  gently  out ; an  assistant  with  two  pairs  of  broad-ended 
forceps  should  seize  each  end  of  the  noose  and  firmly  ligature  the 
, included  portion  of  iris ; the  ligature  will  drop  off  in  the  course  of  a few 

days,  a pupil  resembling  in  shape  Fig.  102  C being  left. 


THE  CRYSTALLINE  LENS. 

Cataract. 

By  cataract  we  understand  an  opacity  of  the  crystalline  lens. 

Causes  of  The  causes  of  this  opacity  are  somewhat  obscure,  but  it  probably 
cataract.  depends  on  impairment  of  nutrition  of  the  lens  consequent  on  senile 

decay  or  constitutional  conditions  {e.g.  diabetes). 

It  also  occurs  in  connection  with  inflammatory  changes  iu  adjacent 
parts — the  choroid,  ciliary  body,  vitreous,  and  iris;  is  met  with  as  a 
congenital  defect,  and  very  frequently  results  from  injury. 
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Forms  of  Cataract. 

There  are  two  principal  forms  of  cataract : Forms  of 

(1)  The  cortical  or  soft  cataract.  catiu-uet. 

(2)  The  nuclear  or  hard  cataract. 

In  the  first  form  the  cortical  substance  of  the  lens  is  primarily 
aft’ected,  the  nucleus  afterwards  becoming  opaque,  the  whole  being  soft, 
or  even  fluid. 

In  the  second  the  nucleus  of  the  lens  first  becomes  hard,  yellowish, 
and  opaque,  the  cortical  substance  being  subsequently  affected. 

The  cortical  cataract  is  met  with  as  an  idiopathic  disease  in  childhood  Cortical 
and  early  adult  life,  and  as  the  result  of  injury  at  all  ages.  cataract. 

There  are  several  varieties  of  cortical  cataract. 

(a)  Zonular  or  lamellar  cataract  is  either  congenital  or  commences  Zonular 
soon  after  birth  ; it  is  characterised  by  an  opacity  of  circular  form  and  cataract, 
well-defined  outline,  situated  in  the  cortical  substance  of  the  lens, 
but  at  some  distance  from  its  surface  ; the  margin,  nucleus,  and 
superficial  layers  of  the  lens  are  transparent. 

{b)  Ordinary  congenital  cataract  is  a bluish-white  opacity  of  the 
whole  lens. 

(c)  Traumatic  cataract  is  an  opacity  of  the  lens  often  accompanied  Traumatic 
by  swelling,  and  caused  by  rupture  of  its  capsule  from  injury,  and  cataract, 
the  subsequent  action  of  the  aqueous  humour  upon  its  substance. 

{d)  Posterior  polar  cataract,  an  opacity  situated  at  the  posterior  Posterior 
pole  of  the  lens ; and — 

(e)  Entirely  fluid  or  diffluent  cataract  are  caused  by  changes  in  the 
lens,  secondary  to  inflammation  of  adjacent  parts.  cataract. 

The  variety  of  cataract  met  with  in  diabetes  is  composed  principally 
of  soft  material  j but  if  the  patient  be  advanced  in  years  there,  is 
usually  a hard  nucleus. 

Nuclear  cataract  occurs  in  persons  who  have  passed  the  middle  Nuclear 
period  of  life,  and  is  characterised  by  the  presence  of  a hard  yellowish  cataract, 
central  portion  or  nucleus  of  varying  size  and  density ; the  nucleus  is 
surrounded  by  more  or  less  soft  cortical  substance,  and  is  occasionally 
of  a greenish,  or  almost  black  colour,  giving  rise  to  what  is  known  as  Black 
green  or  black  cataract.  cataract. 

Diagnosis  of  cataract. — The  existence  of  cataract  is  easily  ascer-  Diagnosis  of 
tained  by  oblique  illumination,  the  pupil  having  been  dilated  with  cataract, 
atropine  previous  to  making  the  examination. 

Tueatment. — The  treatment  of  cataract  is  entirely  operative,  no  Treatment, 
kind  of  medication  being  of  the  least  use. 

Our  object  in  performing  an  operation  is  to  open  a path  for 
rays  of  light  to  pass  to  the  retina.  This  can  be  attained  in  one  of 
two  ways,  the  method  adopted  depending  on  the  kind  of  opacity 
present. 

(1)  In  cases  (as  lamellar  cataract)  where  the  bulk  of  the  lens  is 
clear,  the  opacity  being  situated  in  the  axis  of  the  normal  pupil,  very 
useful  vision  is  procured  by  making  an  artificial  pupil,  opposite  a trans- 
parent portion  of  the  lens" (see  Artificial  Pupil). 

(2)  When  the  whole  lens  is  opaque,  its  entire  removal  must  be 
accomplished. 

Three  varieties  of  operation  are  performed  to  secure  the  removal  of  Varieties  of 
the  whole  lens : operatious. 
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(1)  The  operation  for  solution  or  absorption. 

(2)  Extraction. 

(3)  Suction. 

cSra  Forms  of  cataract  to  which  each  operation  is  applicable. — As  a broad 

which 'each  is  cataract  occurring  in  persons  below  twenty  is  of  the  soft  or 
;ji  applicable.  cortical  form,  and  should  be  removed  by  or  cataract 

I occurring  in  persons  above  thirty  (excepting  traumatic  cataract)  is  of 

the  hard  or  nuclear  form,  and  must  be  removed  by  extraction. 

In  the  intermediate  decade  a doubt  may  arise  as  to  what  is  the  best 
plan  of  procedure;  in  these  cases  the  surgeon  must  be  guided  by  the 
j general  appearance  of  the  cataract ; if  it  appears  bluish  in  colour,  and 

somewhat  swollen,  it  is  probably  soft  and  can  be  removed  by  solution 
or  suction ; if  there  is  a distinct  yellow  reflection  from  its  centre, 
j denoting  the  presence  of  a hard  nucleus,  it  should  be  removed  by 

extraction.  It  must  also  be  borne  in  mind  that  loss  of  time  is  a veiy 
serious  cOnsider.ation  with  most  patients,  consequently  a preference 
must  always  be  given  to  that  operation  which  will  allow  him  to  resume 
his  occupation  as  early  as  possible. 

Solution,  though  perhaps  somewhat  safer  than  extraction,  is  always 
a tedious  process,  and  the  more  so  the  older  the  patient ; consequently, 

' preference  must  be  given  to  extraction  in  all  cases  where  the  condition 

of  the  patient’s  sight  is  such  as  to  prevent  him  following  his  occu- 
pation, even  though  there  be  no  appearance  of  a hard  nucleus.  In 
cases  where  the  cataract  is  evidently  soft,  and  one  eye  retains  useful 
vision,  solution  is  to  be  preferred  to  extraction,  as  the  patient  can 
continue  at  his  work  during  the  time  that  absorption  is  going  on. 

Before  performing  any  operation  for  cataract  we  must  take  care  to 
ascertain  that  the  eye  has  good  perception  of  light,  indicating  that 
the  retina  is  in  a normal  condition ; otherwise  no  improvement  of 
vision  will  result  from  removal  of  the  lens. 

Operations  for  Eemoval  of  Cataract. 

Solution.  Solution. — In  the  operation  for  solution  the  capsule  of  the  lens  is 

opened,  and  its  substance  thus  allowed  to  be  acted  upon  by  the 
aqueous  humour,  by  which  it  is  broken  up  and  softened,  absorption 
finally  taking  place. 

The  operation  can  be  performed  as  follows  (for  the  positions  of 
patient  and  operator  see  Fig.  94,  p.  340)  : — No  anaesthetic  is  needed; 
the  pupil  should  be  well  dilated  with  atropine ; the  operator,  keeping 
the  eyelids  separated  by  the  fore  and  ring  fingers  of  one  hand,  and 
■ steadying  the  globe  by  pressing  the  second  finger  gently  upon  it, 

should  take  a cataract  needle  in  the  other  hand  and  pass  it  obliquely 
through  the  cornea  at  such  a distance  from  its  centre  that  any  resulting 
cicatrix  will  not  interfere  with  vision ; the  needle  should  then  be 
pushed  on  across  the  anterior  chamber  into  the  area  of  the  pupil;  its 
point  then  depressed  and  three  or  four  incisions  made  with  it  in  the 
Precautions  lens-capsule,  so  as  to  divide  it  freely.  Care  must  be  taken  to  use  the 
to  be  taken,  needle  very  gently,  and  not  to  pass  it  too  deeply  into  the  lens,  other- 
wise the  suspensory  ligament  may  be  torn  and  the  lens  displaced. 

The  capsule  having  been  freely  divided,  the  needle  should  be  care- 
fully withdrawn  and  a drop  of  solution  of  atropine  placed  between  the 
lids ; the  only  after-treatment  required  is  the  constant  use  of  atropine, 
so  as  to  keep  the  pupil  widely  dilated. 
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If  the  eye  be  examined  in  the  course  of  a few  days  white  flocculent 
lens  matter  will  be  seen  protruding  through  the  opening  in  the  capsule 
1 into  the  anterior  chamber,  showing  that  the  lens  is  swelling  and  under- 
going solution. 

The  operation  will  probably  require  to  be  repeated  in  about  a Operation 
month  or  six  weeks,  and  possibly  on  one  or  two  subsequent  occasions, 

! before  the  whole  lens  is  absorbed.  Care  must  be  taken  not  to  do  too  ** 

I much  at  one  sitting,  or  the  lens  may  swell  too  rapidly  and  press  upon 
the  surrounding  parts,  giving  rise  to  severe  pain,  increased  tension  of 
the  globe,  iritis,  cyclitis,  &c. 

Extraction  of  cataract.  Extraction 

' The  object  of  operations  for  extraction  of  cataract  is  the  removal 
of  the  lens  through  an  incision  altogether  in  the  cornea  or  partly  in 
^ the  sclero-corneal  margin  or  sclerotic,  the  incision  being  either  simple 
j or  associated  with  excision  of  a portion  of  iris. 

Extraction  can  be  best  performed  by  one  of  the  five  following 
ij  methods  : — (1)  Flap  extraction,  (2)  small  fiap  with  iridectomy,  (3)  ex- 
traction by  oblique  corneal  section,  (4)  linear  extraction,  (5)  extraction  by 
means  of  a traction  instrmnent.  In  the  first  and  third  methods  no  iris  is 
I removed;  in  the  second,  fourth,  and  last  iridectomy  should  be  performed 
either  at  the  time  of  removal  of  the  lens  or  some  w'eeks  or  months 
previously.  All  entirely  opaque  lenses  (mature  cataracts)  may  be 
I removed  by  the  first  or  third  methods;  all  partially  opaque  lenses 
(immature  cataracts)  must  be  extracted  by  the  second  or  fourth,  a 
1 traction  instrument  being  used  in  any  case  where  great  difficulty  is 
encountered,  or  where  escape  of  vitreous  has  taken  place  before  the 
: lens  has  been  extracted. 


Fio.  108. 


e 


Instruments  for  extraction  of  cataract. 

a.  Curette  and  pricker,  b.  Triangular  cataract  knife,  c.  Straight  cataract  knife 
(Graefe’s).  d.  Sharp  hook.  e.  Scoop. 


Extraction 

instruments. 


f \Ye  shall,  however,  find  that  in  all  cases  we  obtain  most  uniform 
■t  success  by  extraction  associated  with  iridectomy;  we  should  never 
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Flap 

extructiou. 


Method  of 

making 

section. 


Incisions  for 
extraction. 


attempt  to  extract  an  immature  cataract  without  first  excising  a 
portion  of  iris,  and  it  is  well  to  do  so  as  a preliminary  some  weeks 
before  the  lens  is  removed. 

Flap  extraction. 

The  instruments  required  for  flap  extraction  are  a triangular  cata- 
ract knife,  sharp  hook,  and  curette  (Fig.  103  h,  d,  a). 

For  the  positions  of  patient  and  operator  see  Fig.  94,  p.  340.  No 
anaesthetic  is  required ; the  patient  should  be  requested  to  look  down- 
wards, the  lids  kept  open  and  the  eyeball  steadied  by  the  operator’s 
fingers  as  in  the  operation  for  solution. 

The  incision  should  be  made  by  passing  a triangular  cataract  knif( 
through  the  outer  margin  of  the  cornea,  at  a point  just  above  its  hori 
zontal  meridian,  into  and  across  the  anterior  chamber,  bringing  it  ou( 
through  the  cornea  at  a corresponding  point  on  the  inner  side,  and 
completing  the  section  by  pushing  the  knife  onwards  until  its  heel  cuti 
out  along  the  upper  margin  of  the  cornea.  (Fig.  104  A.) 

This  simple  onward  movement  of  the  knife  is  sufficient  if  the  incisioi 


Fig.  104. 


Incisions  for  extraction  of  cataract. — A.  Flap.  B.  Oblique  corneal  section. 
C.  Linear  incision. 


has  been  properly  planned,  but  should  the  cornea  have  been  entered? 
too  low  down,  the  knife  will  not  be  wide  enough  to  cut  out,  and  then  i 
the  section  must  be  completed  by  slightly  withdrawing  the  blade  or  by 
a sawing  movement.  Care  must  be  taken  not  to  withdraw  the  knife  ji 
until  it  has  passed  some  distance  through  the  opposite  side  of  thel. 
cornea,  or  the  aqueous  humour  will  escape  too  soon,  and  the  iris  fold! 
over  the  edge  of  the  knife  and  be  wounded. 

If  the  incision  has  been  properly  made  a semicircular  flap,  including  ■! 
a little  less  than  half  the  cornea,'  will  be  formed. 

The  section  having  been  finished,  the  patient  should  close  the  eyes' 
gently,  and  be  allowed  to  rest  for  a moment.  I 

Removal  of  The  next  step  in  the  operation  is  the  removal  of  the  opaque  lens.  ^ 
the  cataract,  q’jjg  upper  lid  being  drawn  gently  upwards  and  the  patient  directed  to 
look  downwards,  the  sharp  hook  must  be  introduced  through  the 
wound  and  the  lens  capsule  lacerated  by  gently  scratching  it ; the  hook 
should  then  be  withdrawn,  and  the  patient  allowed  to  close  the  eyes 
for  a short  time. 

The  eyes  should  then  be  gently  opened,  and  the  lens  removed  by 
lightly  pressing  the  lower  lid  against  the  globe,  just  below  the  inferior 
margin  of  the  cornea,  with  the  thumb  of  one  hand,  counter-pressure 
being  similarly  applied  with  the  forefinger  of  the  other  hand  at  a 
corresponding  point  above.  If  the  manoeuvre  be  properly  executed 
the  pupil  gradually  dilates,  the  lens  slips  gently  through  it  into  the 
anterior  chamber  and  then  escapes  by  the  corneal  wound.  Any  pro- 
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l.ipse  of  iris  that  may  occur  must  te  carefully  returned  with  the 
curette ; each  eye  should  then  be  covered  with  two  pieces  of  wet  lint 
and  a light  bandage  applied. 

Small  flap  with  iridectomy.  Small  flap. 

A flap  section  should  be  made  by  transfixing  the  eyeball  through  the 
sclero-corneal  margin  with  the  straight  extraction  (Graefe’s)  knife 
I (Fig.  103  o),  and  then  cutting  out  in  the  line  of  the  sclero-corneal 
c junction. 

The  section  may  be  made  either  upwards  or  downwards,  and  the 
P point  of  transfixion  should  be  about  one  third  of  the  distance  from  the 
p horizontal  corneal  meridian  to  the  upper  or  lower  margin  of  the 
f cornea.  The  steps  of  the  operation,  with  the  exception  of  the  incision, 

V are  exactly  similar  to  those  of  linear  extraction  (see  p.  370),  but 
j should  it  be  thought  fit  to  perform  the  operation  without  anaesthesia, 

I no  speculum  or  fixing  forceps  should  be  used. 

I Oblique  corneal  section.  Oblique 

^ This  operation  often  goes  by  the  name  of  Bader’s  or  Liebreich’s  opera- 
Q tion,  when  the  section  is  made  downwards;  Lebrun’s  “extraction  by 
I small  median  flap,”  when  the  section  is  made  upwards.  It  seems  to  me 
■ that  the  term  “ oblique  corneal  section  ” expresses  all  and  dispenses 
1 with  much  uunecessai-y  prolixity. 

ij  The  instruments  required  are  a thin  straight  cataract  knife,  a sharp 
a hook,  and  curette  (Fig.  103  c,  d,  a).  (For  the  position  of  patient  and 
f surgeon  see  Fig.  94,  p.  340.)  No  anaesthetic  is  required,  and,  with  the 
n exeeption  of  the  incision,  the  steps  of  the  operation  are  much  the  same 
:j  as  in  flap  extraction. 

1 The  incision  may  be  made  either  upwards  or  downwards  (Fig.  104  B),  Method  of 
( by  passing  the  straight  knife  through  the  sclero-corneal  margin  on 
( the  outer  side  at  a point  (puncture)  corresponding  to  the  horizontal 
r.  corneal  meridian  into  and  across  the  anterior  chamber,  out  at  a cor- 
'ji  responding  point  on  the  inner  side  (counter-puncture),  and  then  cut- 
4 ting  forwards  by  a sawing  movement,  obliquely,  through  the  cornea, 

4 midway  between  the  pupil  and  upper  or  lower  corneal  margin ; the 
li  former  if  the  incision  is  made  upwards,  the  latter  if  it  is  made  down- 

i wards.  In  entering  the  knife  and  passing  it  across  the  anterior 
chamber,  care  must  be  taken  to  keep  its  edge  directed  forwards 

» towards  that  part  of  the  cornea  \f^ch  it  is  desired  to  incise;  if  the 
'.i  knife  be  rotated  in  any  way  after  ■^»he  anterior  chamber  has  been 
M opened,  the  aqueous  humour  will  escape  and  the  blade  become  entangled 

ii  in  the  iris. 

'1  The  capsule  should  be  lacerated  and  the  lens  removed  in  the  same 
way  as  in  flap  extraction ; the  position  of  the  incision  near  the  centre 
of  the  cornea,  however,  will  not  allow  the  lens  to  be  pressed  out  imme- 
1 diately,  as  is  done  in  the  flap  operation. 

' Before  attempting  to  squeeze  out  the  cataract  its  margin  must  be  Removal  of 
' brought  opposite  the  incision  by  gently  pressing  upon  the  globe  above  cataract. 

< or  below,  according  as  the  section  has  been  made  upwards  or  down- 
• wards. 

The  bulk  of  the  cataract  having  been  removed,  care  must  be  taken  Treatment  of 
; to  get  away  any  soft  cortical  substance  or  fragments  of  lens  that  matter. 

{ may  be  left.  The  soft  matter  can  be  removed  by  gently  rubbing  the 
I cornea;  small  hard  fragments  must  be  drawn  out  by  the  curette  or  a 
I small  scoop.  The  whole  of  the  cataract  having  been  removed,  the 
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iris,  which  will  in  all  probahility  have  somewhat  prolapsed,  must  be 
replaced  with  the  curette,  and  both  eyes  carefully  bandaged. 

Linear  extraction. 

In  this  operation  the  cataract  is  removed  through  a linear  incision, 
partly  in  the  sclerotic  and  partly  in  the  cornea,  or  altogether  in  the 
former ; usually  associated  with  iridectomy,  performed  at  the  time  of 
extraction  of  the  cataract,  or  some  months  previously. 

By  linear  incision  is  generally  understood  an  incision  made  in  the  same 
direction  as  a straight  line  drawn  from  the  centre  of  curvature  of  the 
cornea  to  its  circumference  (one  of  its  radii).  Many  modifications  of 
linear  incision  are  practised,  but  only  one  will  be  described  here. 
The  instruments  required  for  linear  extraction  are  a wire  speculum 
(Fig.  97),  toothed  forceps  (Fig.  99a),  a straight  cataract  knife,  a 
curette,  sharp  hook  (Fig.  103  c,  a,  d),  iris  scissors,  and  iris  forceps 
(Fig.  100  b,  e). 

The  operation  should  be  performed  thus,  and,  as  in  the  other  forms 
of  extraction,  the  incision  may  be  made  either  upwards  or  downwards 
(for  position  of  patient  and  operator  see  Fig.  94,  p.  340)  : — The  patient 
should  be  thoroughly  anaesthetised,  the  lids  kept  open  by  a wire 
speculum,  and,  supposing  the  incision  to  be  made  upwards,  the  globe 
must  be  drawn  gently  downwards  with  the  toothed  forceps,  holding 
the  conjunctiva  and  subconjunctival  fascia  close  to  the  lower  margin 
of  the  cornea ; then  with  the  straight  cataract  knife  puncture  and 
counter-puncture  should  be  made  in  the  sclerotic,  just  beyond  the 
selero-corneal  margin,  the  knife  entering  at  a point  on  the  outer  side  of 
the  globe,  situated  about  two  thirds  of  the  way  between  the  horizontal 
meridian  of  the  cornea  and  its  upper  margin,  and  emerging  at  a cor- 
responding point  on  the  inner  side  ; the  edge  of  the  knife  should  then 
be  directed  nearly  straight  forwards,  and  by  a sawing  movement 
made  to  cut  its  way  out  through  the  cornea,  at  a short  distance  from 
its  upper  margin.  (Fig.  104  C.) 

If  iridectomy  has  not  been  previously  performed,  a piece  of  the  iris 
should  next  be  excised  from  the  upper  segment.  (^See  Iridectomy.) 

The  next  step  is  to  lacerate  the  capsule.  The  operator  should  fix  the 
eye,  and  draw  it  gently  downwards  with  the  toothed  forceps,  then 
introduce  the  sharp  hook  through  the  incision  and  freely  lacerate  the  I 
capsule  with  it.  The  cataract  can  then  be  removed  by  making  gentle  I 
pressure  with  the  curette  upon  the  eyeball,  near  the  lower  margin  of  I 
the  cornea,  the  globe  being  steadied  and  held  in  position  by  fixing  the  I 
conjunctiva  with  the  toothed  forceps.  | 

The  nucleus  and  bulk  of  the  cataract  having  escaped,  the  curette  | 
should  be  passed  gently  over  the  surface  of  the  cornea  from  all  I 
directions  towards  the  incision,  so  as  to  press  out  any  cortical  sub-  ' 
stahce  that  may  be  left,  and  if  any  blood  or  portions  of  lens  remain 
in  the  incision  they  must  be  carefully  removed,  so  as  to  insure  perfect 
coaptation  of  its  margins ; the  speculum  should  then  be  removed,  and 
both  eyes  bandaged  in  the  usual  way. 

The  incision  for  linear  extraction,  as  already  stated,  may  be  made 
downwards  as  well  as  upwards,  the  former  method  of  operating  being 
much  the  easier,  and  not  requiring  the  aid  of  an  assistant. 

The  same  objections  apply  to  extraction  downwards  as  to  iridectomy 
in  the  same  direction,  but  the  results  obtained  are  equally  good  as 
from  upward  sections  and  the  ease  with  which  the  operation  can 
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be  performed  quite  counter-balances  any  objections  which  may  he 
made  on  the  score  of  disfigurement. 

I Extraction  of  cataract  by  a traction  instrument. 

I Cataract  can  be  removed  by  a traction  instrument,  either  through  a 

Sflap  section  or  a linear  incision  peripherally  situated,  iridectomy  being 
performed  in  either  case. 

The  patient  should  be  thoroughly  anaesthetised,  and,  whichever  in- 
cision is  made,  the  eyelids  should  be  kept  open  with  the  speculum,  and 
i the  globe  fixed  with  the  toothed  forceps,  while  the  section  is  made  and 
during  the  subsequent  removal  of  the  lens. 

I The  traction  instrument  employed  is  either  a scoop  or  a sharp  hook 
(Fig.  103  e,  d). 

I Eemoval  of  cataract  by  the  scoop  (scoop  extraction). 

I Scoop  extraction  can  be  accomplished  thus  ; — The  section  having  been 
^ made  and  iridectomy  performed,  the  convex  surface  of  the  scoop  should 

Fig.  106.  b 


a 


operation. 


be  pressed  gently  upon  the  more  peripheral  margin  of  the  incision  so 
as  to  cause  it  to  gape  somewhat ; the  instrument  should  then  be  passed 
j utmost  gentleness  through  the  incision,  beneath  the  marein 

ot  the  lens,  along  its  posterior  surface  and  beyond  its  posterior  nole 
) until  the  lens  lies  well  in  its  concavity,  and  it  should  then  he  care- 


Extraetion 
by  traction. 


Scoop 
extra  ctiou. 


372 


CATARACT, 


Sharp-hook 

extraction. 


Suction. 


Instruments 

required. 


fully  withdrawn,  carrying  the  cataract  with  it,  the  removal  being 
assisted  by  gentle  pressure  on  the  exterior  of  the  globe. 

Removal  of  cataract  with  the  sharp  hook  (sharp-hook  extraction). 
The  hook  should  be  passed  well  behind  the  lens  in  the  same  manner 
as  the  scoop,  fixed  into  its  posterior  surface,  and  then  carefully  with- 
drawn,  carrying  the  lens  with  it.  Two  sharp  hooks  may  be  used  in- 
stead  of  one,  and  should  be  fixed  into  the  lens  at  different  points,  so  as 
to  prevent  it  rolling  round  (as  sometimes  happens  when  only  one  hook 
is  used),  instead  of  passing  in  the  desired  direction. 

After  removal  of  the  lens  by  either  method  both  eyes  should  be 
bound  up  in  the  usual  way. 

Suction, — The  removal  of  cataract  by  suction  is  indicated  in  cases 
where  the  lens  has  become  nearly  or  entirely  fluid,  as  occurs  in  many 
instances  of  traumatic  cataract,  and  frequently  after  a needle  operation 
has  been  performed. 

The  instruments  required  are  a wire  Speculum,  toothed  forceps, 
broad  needle,  and  suction  tube  (Figs,  97,  99a,  105  a,  b).  Before  operat- 
ing, the  pupil  should  be  well  dilated  with  atropine,  (For  position  of 
patient  and  surgeon  see  Fig,  94,  p.  340,) 

It  is  best,  but  not  absolutely  necessary,  to  place  the  patient  under 
the  influence  of  an  anaesthetic.  The  lids  should  be  kept  open  by  a wire 
speculum,  the  eyeball  fixed  by  the  toothed  forceps,  and  a small  linear 
incision  made  in  the  cornea  with  the  broad  needle,  about  midway  between 
its  summit  and  margin,  in  any  convenient  position. 

The  operator  should  then  place  tbe  mouth-piece  of  the  suction  tub* 
using  suction  in  his  mouth,  pass  its  nozzle  through  the  incision  and  behind  the 
*’“*’*•  softened  lens,  and,  by  sucking  gently,  remove  as  much  lens  matter 

as  will  come  away  easily.  No  force  must  be  used,  and  if  any  portion 
of  the  lens  be  too  hard  to  pass  easily  into  the  tube  it  may  be  left  to 
become  absorbed  or  be  dealt  with  on  a future  occasion.  When  as  much 
lens  as  will  easily  come  away  has  been  extracted  the  suction  tube 
should  be  removed,  the  speculum  taken  out,  a drop  of  solution  of  atro- 
pine placed  between  the  lids,  and  the  eyes  bandaged  in  the  usual 
way.  The  bandage  should  be  continued,  and  the  pupil  kept  dilated 
with  atropine,  until  all  irritation  has  subsided. 
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Accidents  daring  Extraction  of  Cataract. 

Premature  escape  of  aqueous  humour. 

If  care  be  not  taken  in  making  the  section  the  aqueous  humour  may 
escape  too  soon,  and  the  movements  of  the  knife  be  hampered  by  the 
iris  falling  forwards.  Should  this  happen,  the  knife  must  be  carefully 
withdrawn  and  the  section  completed  with  scissors. 

Bleeding  into  the  anterior  chamber. 

In  some  cases  hmmorrhage  from  the  cut  iris  takes  place  to  such  an 
extent  as  to  fill  the  anterior  chamber  with  blood  and  hide  the  cataract 
entirely  from  view. 

If  the  blood  does  not  flow  out  easily  on  placing  the  curette  between 
the  lips  of  the  incision  and  making  gentle  pressure  on  the  cornea 
the  operation  should  be  discontinued,  the  eye  bound  up,  and  left 
till  the  blood  has  become  absorbed,  unless  the  lens-capsule  has  been 
lacerated,  in  which  case  the  lens  must  be  removed  at  all  risks,  or  it 
may  swell,  press  upon  surrounding  parts,  set  up  inflammatory  action, 
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N cause  increase  of  tension  of  the  globe,  and  very  probably  lead  to  de- 
I struction  of  the  eye. 

I Prolapse  of  vitreous  humour. 

If  any  undue  pressure  be  exerted  on  the  globe  during  extraction  the 
suspensory  ligament  of  the  lens  gives  way  and  a prolapse  of  vitreous 
follows.  Should  the  prolapse  of  vitreous  occur  before  the  escape  of  the 
lens  the  cataract  should  be  removed  as  quickly  and  gently  as  possible 
by  the  aid  of  a scoop  or  sharp  hook. 

Prolapse  of  vitreous  is  more  likely  to  occur  if  the  humour  is  abnor- 
mally fluid.  The  accident  may  give  rise  to  no  bad  results,  but  is  some- 
times followed  by  a form  of  chronic  choroiditis  which  ultimately  destroys 
the  eye. 

If  vitreous  has  been  lost  great  care  must  be  taken  to  bandage  the 
eye  so  as  to  keep  the  lids  immovable  and  prevent  them  pressing  upon 
the  globe  and  causing  further  prolapse. 

Displacement  of  the  cataract. 

In  some  cases,  on  an  attempt  being  made  to  press  out  the  lens,  the 
suspensory  ligament  gives  way,  and  the  cataract,  instead  of  coming 
forwards  into  the  anterior  chamber  passes  behind  the  iris  or  sinks 
backwards  into  the  vitreous  chamber;  it  should,  if  possible,  be  re- 
moved by  the  scoop  or  sharp  hook.  If  left  within  the  globe  it  will 
probably  act  as  a foreign  body,  set  up  inflammation,  and  destroy  the 
1 eye. 

After-treatment  of  Extraction  of  Cataract. 

Immediately  after  the  operation  each  eye  should  be  covered  with 
two  folds  of  wet  lint  secured  by  a bandage,  which  has  been  contrived 

Ifor  the  purpose  by  Mr.  Dunnage,*  of  the  Central  London  Ophthalmic 
Hospital  The  patient  should  then  be  put  to  bed,  where  he  should 
remain  for  three  or  four  days. 

The  lint  must  be  kept  constantly  wet,  and  fresh  pieces  should  be 

(applied  every  two  or  three  days. 

On  no  account  should  the  eye  be  examined  until  the  end  of  the  first 
week ; if  the  lids  remain  in  a normal  condition  we  may  rest  assured 
that  all  is  going  on  well,  and  opening  the  eye  too  early  can  do  no  good, 
I and  may  do  a great  deal  of  harm. 

ti  At  the  end  of  a week  the  eye  may  be  opened  and  its  condition 
IS  ascertained.  Should  the  section  be  healed,  the  anterior  chamber  re- 
I established,  and  no  signs  of  inflammatory  action  present,  the  sound 
eye  can  be  safely  left  uncovered,  the  one  that  has  been  operated  on 
1 being  kept  bandaged  as  before,  and  a large  green  shade  worn  over  both. 
1 At  the  end  of  three  weeks  the  bandage  may  be  removed  from  the  eye 
A on  which  extraction  has  been  performed,  but  the  shade  or  protectors 
■ should  be  worn  until  all  undue  vascularity  has  subsided. 

At  the  end  of  about  two  months  (if  there  be  no  intolerance  of  light 
i or  irritability  of  the  eye)  glasses  should  be  ordered,  two  pairs  being 
given ; one  for  going  about,  and  one  for  reading ; convex  13  D will 
■:  usually  be  found  most  suitable  for  the  former  purpose,  convex  16  D for 
the  latter.  But  should  the  patient  have  been  myopic  or  hypermetropic 
■ before  the  operation,  glasses  weaker  or  stronger  than  these  may  be 
: required. 

I ' Dunnage’s  bandage  consists  of  a piece  of  material  of  an  open  texture — tlirough 
which  water  will  easily  run — of  such  a length  as  to  cover  both  eyes,  and  leave  some  to 
■I  spare.  To  each  end  of  this  piece  are  attached  tapes  by  which  the  bandage  is  secured. 

[ 


Prolapse  of 
vitreous. 


Displacement 
of  the 
cataraet. 


After- 

treatment. 


Condition  of 
eyelids. 


Bandage 
may  be 
removed. 

Glasses  may 
be  ordered. 


374 


EXTIRPATION  OP  THE  ETEBALL. 


This  is  the  usual  course  of  cases  of  extraction  of  cataract ; all  do  not, 
however,  go  on  so  favorably. 

A day  or  two  days  after  the  operation  the  patient  may  complain  of 
severe  pain  in  the  eyeball,  temple,  and  brow,  and  on  removing  the 
bandage  the  lids  may  he  found  puffy  and  red,  or  perhaps  much  swollen, 
m^ammatlon  symptoms  always  indicate  inflammatory  changes  in  some  of 

a ma  ion.  ocular  structures  j the  inflammation  may  he  simply  an  attack  of 
iritis,  which  will  probably  proceed  to  a favorable  termination ; but  may 
subsequently  affect  the  choroid,  a chronic  form  of  choroido-iritis 
being  set  up,  which  leads  to  softening,  and  eventually  to  shrinking 
of  the  globe ; the  cornea  may  he  inflamed  or  suppurating,  or  inflam- 
mation and  suppuration  of  all  the  ocular  structures  (panophthalmitis) 
may  have  set  in.  For  the  treatment  of  these  cases  see  Iritis,  Corneitis,  j 
&c.  j 

Occurrence  A not  uncommon  cause  of  pain  and  irritation  is  the  occurrence  of 
o entropion,  entropion  of  the  lower  lids ; this  must  be  remedied  by  operation  (see 
Operations  on  the  Eyelids). 


Closure  of 
pupil. 


Capsular 

obstruction. 
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Extirpation 
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called  for. 
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tiva. 


Causes  of  Unsatisfactory  Eesults  of  Cataract  Extraction. 

The  result  of  an  operation  for  extraction  of  cataract  may  be  marred 
by  closure  of  the  pupil  consequent  on  iritis,  by  obstruction  of  its  area 
with  opaque  lens  capsule,  or  by  opacity  of  the  vitreous  humour.  j 

Occlusion  of  the  pupil  should  be  remedied  by  making  an  artificial  ■ 
one  («ee  Artificial  Pupil)  ; capsular  obstructions  should  he  torn  through 
with  cataract  needles,  cut  across  with  scissors,  or  removed  bodily  with 
forceps. 

The  greatest  caution  must  always  he  exercised  in  meddling  with  . 
opaque  cajisule  as  an  operation  upon  it,  especially  an  attempt  to  tear 
it  forcibly  away,  is  very  likely  to  be  followed  by  increase  of  tension, 
inflammation,  or  even  suppuration  of  the  eyeball. 

For  opacity  of  the  vitreous  humour  nothing  can  be  done. 

EXTIEPATION  OF  THE  EYEBALL. 

Removal  of  the  eyeball  is  called  for  under  the  folloudng  conditions  : 

(1)  In  all  cases  of  injury  causing  complete  disorganisation,  with 
collapse  of  the  globe  and  escape  of  its  contents. 

(2)  In  cases  where  one  eye,  having  been  damaged  by  injury  or  disease  . 

to  such  an  extent  as  to  render  it  practically  useless,  becomes  irritable 
or  painful,  and  the  sound  eye  appears  threatened  by  sympathetic -1 
ophthalmia.  | 

(3)  In  cases  where  an  eye  lost  from  injury  or  disease,  and  qttite  I 

hlind,  is  a source  of  annoyance,  even  though  the  other  eye  be  not  j 
threatened.  [ 

(4)  In  cases  where  the  globe  has  become  the  seat  of  malignant  j 

disease.  . . ' 

Extirpation  of  the  eyeball  should  be  thus  performed  (for  position  or  ) 
patient  and  operator  see  Fig.  94,  p.  340)  The  instruments  required 
are  a wire  speculum,  toothed  forceps,  a pair  of  blunt-pointed  scissors, 
curved  on  the  flat  (Fig.  106)  and  a strabismus  hook.  The  patient  being 
thoroughly  under  the  influence  of  an  anesthetic,  the  operator  should 
place  the  wire  speculum  between  the  lids,  then  by  the  aid  of  the  for- 
ceps and  scissors  cut  through  the  conjunctiva  all  round  the  cornea 
as  close  to  its  margin  as  possible;  he  should  then,  with  the  stra- 
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bismus  hook,  take  up  the  four  recti  muscles,  one  after  the  other,  and  Division 
divide  them  with  the  scissors,  either  the  external  or  internal  rectus 


Fig.  106. 


Extirpation  scissors. 


Extirpation 

scissors. 


being  cut  at  a little  distance  from  the  globe,  so  as  to  afford  a hold 
for  the  forceps  in  the  subsequent  steps  of  the  operation,  and  the  other 
three  muscles  as  close  to  it  as  possible. 

The  muscles  having  been  divided,  the  hook  should  be  made  to  sweep 
round  the  globe,  so  as  to  be  sure  that  nothing  is  left  uncut.  By 
pressing  the  speculum  backwards  the  eyeball  will  become  dislocated  in 
front  of  the  lids,  and  then  being  steadied  by  holding  the  piece  of  muscle 
purposely  left,  with  the  forceps,  the  scissors  should  be  passed  behind  it 
until  their  points  are  found  to  be  in  contact  with  the  optic  nerve,  then 
slightly  withdrawn,  opened  widely,  pressed  forwards  again,  and  the  nerve  Division  of 
divided  by  a single  cut.  optic  nerve. 

As  soon  as  the  nerve  has  been  cut  through,  the  eyeball  will  be  I 

almost  free,  being  held  only  by  the  oblique  muscles,  which  should  be 
divided  close  to  the  sclerotic.  Should  there  be  free  hmmorrhage  the  i 

speculum  may  be  left  between  the  lids,  a piece  of  sponge  pressed  firmly 
into  the  orbit,  and  secured  by  a turn  of  bandage ; when  all  bleeding  j. 

has  ceased'the  sponge  should  be  removed  with  the  speculum,  and  two 
small  pads  of  wet  lint  and  a bandage  applied.  Should  the  haemorrhage 
be  but  slight  two  or  three  small  pads  of  wet  lint  must  be  laid  over  the 
closed  lids,  and  secured  by  a bandage  in  the  same  manner  as  in  other 
operations  on  the  eye.  In  about  a month  or  six  weeks  an  artificial  eye  Artificial  eye. 
may  be  ordered. 


ABSCISSION. 

Abscission  is  the  removal  of  that  portion  of  the  eyeball  (including 
the  ciliary  region)  situated  in  front  of  the  attachments  of  the.  recti 
muscles,  these  being  left  intact.  The  object  of  this  operation  is  to 
leave  a movable  stump,  on  wdiich  an  artificial  eye  can  rest  and  be  moved 
in  harmony  with  the  movements  of  the  sound  one. 

Abscission  is  indicated  in  staphyloma  occupying  the  whole  or  greater  Cases  to 
part  of  the  former  situation  of  the  cornea,  the  remainder  of  the  globe  which  it  is 
retaining  its  normal  curvature.  applicable. 

The  operation  should  be  thus  performed  (for  position  of  patient  and  The  opera- 
operator  see  Fig.  94,  p.  340)  : — The  instruments  required  are  a wire 
speculum,  toothed  forceps,  strabismus  scissors,  a triangular  cataract 
knife,  a curved  needle  and  silk.  The  patient  being  thoroughly  under 
the  influence  of  an  ancesthetic,  the  wire  speculum  should  be  placed 
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between  the^  lids,  the  conjunctiva  divided  all  round  close  to  the 
corneal  margin  (as  for  extirpation),  and  dissected  back  to  the  desired 
extent. 

Then  with  the  curved  needle  a single  suture  shoiUd  be  passed 
from  side  to  side  across  the  front  of  the  eyeball  through  both  edges  of 
the  divided  conjunctiva,  and  the  silk  left  hanging  in  a large  loose  loop 
on  the  patient’s  face. 

The  staphyloma,  the  whole  of  the  ciliary  body,  and  sclerotic  corre- 
sponding to  it,  should  then  be  removed  by  transfixing  the  globe  with 
the  triangular  knife  just  in  front  of  the  insertions  of  the  internal  and 
external  recti  muscles,  cutting  out  upwards  in  front  of  the  insertion  of 
the  superior  rectus,  and  finishing  the  removal  by  a sweep  of  the  knife 
in  the  opposite  direction. 

The  silk  should  be  then  drawn  up  and  tied,  by  which  means  the 
conjunctiva  will  be  made  to  cover  the  wound  in  the  globe,  and  wet  lint 
and  a bandage  .applied.  As  soon  as  the  parts  have  firmly  healed  an 
artificial  eye  may  be  worn. 

Abscission  should  be  performed  in  preference  to  excision  of  the  globe 
in  children  ; the  presence  of  the  stump  left  prevents  to  a great  extent 
the  shrinking,  or  non-development,  of  the  orbit  which  will  occur  if  the 
eyeball  be  removed  entirely. 

In  older  persons  excision  is  generally  to  be  preferred,  as  the  stump 
left  after  abscission  is  very  liable  to  become  troublesome,  and  in  the 
very  nld  is  prone  to  suppurate. 

AFFECTIONS  OF  THE  ORBIT. 

Protrusion  of  Protrusion  of  the  Eyeball. — As  many  of  the  diseases  of  the  orbit  and 
the  eyeball,  ^ considerable  extent  tumours  of  the  eyeball  itself,  cause  more  or 
less  protrusion  of  the  globe,  it  will  be  well  to  say  a few  words  on  this 
subject  before  describing  the  morbid  changes  which  may  give  rise 
to  it. 

The  symptoms  are  obvious  enough,  and  do  not  require  description, 
Causes.  The  causes  are  the  following  : 

1.  Inflammation  within  the  orbit,  either  with  or  without  the  forma- 
tion of  abscess. 

2.  Haemorrhage  into  the  orbit. 

3.  Vascular  protrusion  of  the  eyeball. 

4.  Exophthalmic  goitre. 

5.  Tumours  within  the  orbit,  nodes,  exostoses,  malignant  growths, 
cysts,  naevi,  &c. 

6.  Enlargement  of  the  eyeball  itself  from  (a)  growths,  malignant 
or  simple;  (5)  inflammation  and  suppuration  of  the  whole  eyeball 
(ophthalmitis). 

7.  Paralj'sis  of  its  muscles,  allowing  the  globe  to  drop  forwards, 
and  thus  assume  an  unusual  prominence. 

Double  vision  is  generally  complained  of  in  protrusion  of  the  eyeball. 
Ill  effects  of  The  ill  eflects  of  the  abnormal  position  are  seen  both  in  the  globe 
protrusiou.  itself  and  in  the  lids.  Should  the  protrusion  be  so  great  that  the  lids 
cannot  be  closed  over  the  eyeball  the  cornea  will  be  left  unprotected 
and  may  become  opaque,  and  afterwards  ulcerate  or  slough.  It  the 
protrusion  continue  for  long  the  lids  become  distended  and  flaccid, 
their  movements  being  much  impaired ; the  tear  puncta  may  also 
become  displaced,  giving  rise  to  continual  watering  of  the  eye. 


AFFECTIONS  OP  THE  ORBIT. 


377 


Treatment. — In  all  cases  where  the  eyeball  is  healthy  care  should 
he  taken  to  protect  the  cornea  from  injurious  exposure  by  drawing  the  Closure  of 
lids  over  it  and  keeping  them  fixed  by  a compress  and  bandage,  hut 
in  extreme  cases  the  edges  of  the  lids  must  be  pared,  united  by  sutures, 
and  allowed  to  heal  firmly  together. 

Inflammation  within  the  orbit.  Inflammation 

Inflammation  may  affect  the  soft  tissues  within  the  orbit,  the  peri-  within  the 
osteum,  or  the  bone  itself ; it  may  end  in  resolution,  the  parts  return-  **'• 
iug  to  their  natural  condition  ; chronic  thickening  may  result,  causing 
more  or  less  permanent  protrusion  and  impairment  of  the  movements 
of  the  eyeball  j or  abscess  may  form,  and  in  the  case  of  periostitis  or 
ostitis  caries  and  necrosis  of  the  bony  walls  may  supervene. 

Symptoms. — Inflammation  within  the  orbit  is  accompanied  by  more  Symptoms, 
or  less  febrile  disturbance,  pain  of  a throbbing  character  much  in- 
creased by  pressure,  swelling  of  the  conjunctiva  and  lids,  more  or  less 
prominence  and  impaired  movement  of  the  eyeball,  intolerance  of  light, 
and  watering  of  the  eye ; it  may  be  the  result  of  cold,  injuries,  or  Causes, 
general  diseases,  as  erysipelas,  and  (in  the  case  of  periostitis)  of  syphilis, 
or  may  come  on  in  debilitated  states  of  the  system,  during  recovery 
from  acute  diseases  (scarlet  fever,  measles,  &c.),  or  from  over-lactation. 

It  is  not  easy  to  distinguish  inflammation  affecting  the  soft  parts  only 
from  inflammation  of  the  periosteum  or  bone. 

Treatment  should  consist  in  allaying  pain  and  inflammation  by  Treatment, 
means  of  opium  internally,  fomentations  of  poppy-heads  to  the 
affected  part,  leeches  to  the  corresponding  temple  (two  to  six  in 
i number),  and  rest  in  bed  in  a darkened  room  ; any  general  medi- 
cal treatment  which  may  appear  most  applicable  should  also  he 
d.  employed. 

J For  instance,  if  the  patient  be  strong  and  healthy,  low'  diet,  purga- 
•j  tives,  &c,  should  he  had  recourse  toj  if  weakly,  as  during  recovery 
d from  some  acute  disease,  tonics  and  good  diet  should  he  prescribed. 

0)  Should  the  patient  be  the  subject  of  syphilis  this  should  he  treated. 
i8  Should  the  inflammation  go  on  to  the  formation  of  abscess,  the  Abscess. 

symptoms  are  aggravated,  the  conjunctiva  becomes  more  swollen,  and 
>S  in  some  cases  almost  covers  the  cornea,  the  lids  are  greatly  swollen  and 
J red,  the  prominence  and  impairment  of  movement  of  the  eyeball  in- 
* crease,  and  rigors  may  occur.  Vision  becomes  misty,  and  in  some  cases 
j all  perception  of  light  is  entirely  lost.  After  a time  fluctuation  may 
b he  detected;  if  left  to  itself,  the  abscess  will  burst,  the  pus  being  dis- 
1 charged  either  through  the  skin  or  conjunctiva.  The  abscess  having 
it  been  emptied,  in  favorable  cases  the  sw'elling  will  disappear,  the 
d eyeball  resume  its  natural  position,  and  the  opening  heal.  But  in 
tj  some  cases,^  especially  if  the  suppuration  be  associated  w'ith  caries 
and  necrosis  of  the  hone,  the  abscess  w'ill  remain  open,  or  the  orifice 
'I  alone  heal,  the  sac  again  becoming  filled  with  pus. 

Treatment.-— As  soon  as  the  surgeon  feels  satisfied  of  the  existence  Treatment, 
of  pus  in  the  orbit  it  should  be  evacuated;  if  fluctuation  can  be  detected 
the  diagnosis  is  easy  enough,  hut  even  if  this  cannot  be  done,  and 
[ suppuration  is  suspected,  an  exploratory  puncture  should  be  made, 

‘ w'hen  the  escape  of  pus  will  clear  up  any  doubt. 

The  best  method  of  opening  an  abscess  in  the  orbit  is  that  recom- 
[ mended  by  Mr.  Hilton  for  evacuating  pus  situated  at  a depth  from 
^ the  surface  amongst  important  structures.  The  operation  should  be  per- 
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formed  as  follows : — An  incision  having  been  made,  either  through  the 
skin  or  conjunctiva,  at  that  part  where  the  eyeball  appears  most  thrust 
away  from  the  wall  of  the  orbit,  a grooved  director  should  be  thrust 
in  (the  surgeon  bearing  in  mind  the  direction  of  the  wall  along  which 
he  is  passing  the  instrument  and  the  depth  of  the  orbit).  As  soon  as 
pus  is  seen  escaping  along  the  groove  of  the  director  a pair  of  small 
dressing  forceps  should  be  passed  along  it  until  their  points  are  within 
the  abscess  ; the  blades  should  then  be  separated  slightly  and  drawn 
out  whilst  so  separated ; a ragged  opening  will  thus  be  left,  which  is 
not  likely  to  close  too  soon,  and  the  danger  of  cutting  important 
structures  will  be  obviated. 

The  greatest  care  must  always  betaken  not  to  injure  the  eyeball.  As 
the  operation  is  very  painful,  an  anaesthetic  should  be  given. 

Immediately  after  the  operation  search  should  be  made  by  means  of 
a probe  for  diseased  bone  or  foreign  bodies;  if  a foreign  body  or 
loose  sequestrum  be  detected  it  should  be  at  once  removed ; dis- 
eased bone,  if  still  firm,  may  be  left  to  itself,  and  will  either  come 
away  spontaneously  or  may  require  removal  at  a later  period.  If  the 
opening  appear  inclined  to  close  too  soon  it  should  be  kept  open  by 
means  of  a piece  of  lint  passed  into  it;  only  light  water  dressings 
need  be  applied. 

Periostitis  or  ostitis  followed  by  caries  and  necrosis  of  the  walls  of 
the  orbit. 

Symptoms. — The  symptoms  of  periostitis  or  ostitis  going  on  to  carles 
or  necrosis  are  similar  to  those  above  described,  excepting,  perhaps, 
that  the  pain  is  more  severe  and  often  aggravated  at  night.  This  form 
of  inflammation  should  always  be  suspected  in  persons  suffering  from 
syphilis,  and  occasionally  nodes  may  be  met  with  at  the  margin  of  the 
orbit  or  on  the  forehead ; their  existence  should  always  lead  the  surgeon 
to  suspect  that  the  inflammation  within  the  orbit  is  periosteal.  When 
the  abscess  has  formed  and  burst,  or  has  been  opened,  the  seat  of 
inflammation  becomes  evident  from  the  character  of  the  pus,  which  is 
of  that  peculiar  unhealthy  and  bad-smelling  variety  met  with  in 
abscesses  connected  with  diseased  bone,  as  well  as  from  the  condition 
of  the  opening,  which  remains  patent  and  is  surrounded  by  large 
unhealthy  granulations,  and  from  the  fact  that  the  bare  bone  can  be 
felt  with  a probe  passed  through  the  opening. 

Caries  and  necrosis  usually  end  in  recovery  after  a time,  the  dis- 
eased bone  being  throwm  off  and  the  sinus  becoming  closed.  The 
disease  generally  attacks  the  margin  of  the  orbit  and  often  leaves 
cicatrices,  which  cause  great  disfigurement  and  deformity  of  the  eyelid. 
Should  caries  or  necrosis  occur  deeply  in  the  orbit  the  results  may  be 
most  serious,  the  optic  nerve  becoming  affected  and  vision  lost,  or  the 
disease  may  spread  to  the  interior  of  the  skull,  set  up  meuiugitis, 
and  cause  death. 

Treatment. — In  the  earlier  stages  the  treatment  should  be  the 
same  as  that  described  under  inflammation  and  abscess  of  the  orbit,  but 
when  the  abscess  has  burst,  or  been  opened,  its  cavity  should  be  syringed 
out  daily  with  some  mild  disinfecting  solution ; care  must  be  taken  to 
prevent  its  too  early  closure,  by  means  of  a piece  of  lint  pushed  into  the 
sinus;  exuberant  granulations  should  be  kept  down  by  the  applica- 
tion of  nitrate  of  silver,  and  distortion  of  the  lids,  if  likely  to  occur. 
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must  be  prevented  by  uniting  their  edges  (see  Operations  on  the  Eye- 
lids). 

If  any  pieces  of  bone  are  found  loose  they  should  be  removed  by  Removal  of 
,•  ^ dead  boue. 

operation. 

Hsemorrhage  into  the  orbit. 

Orbital  hemorrhage  may  depend  upon  the  spontaneous  rupture  of  a Orbital 
vessel  within  the  orbit,  and  should  it  be  considerable,  may  produce 
displacement  of  the  eyeball.  The  blood  may  become  diffused,  and  appear  Spontaneous, 
beneath  the  conjunctiva,  being  subsequently  gradually  removed  by  ab- 
sorption ; occasionally,  however,  the  clot  becomes  encysted,  and  per- 
manent displacement  of  the  eyeball  results.  Haemorrhage  into  the  orbit 
also  occurs  in  fracture  of  its  walls  frequently  to  a considerable  extent ; From  injury, 
subconjunctival  ecchymosis  being  a prominent  symptom  in  some  cases 
of  fracture  of  the  base  of  the  skull  extending  through  the  roof  of  the 
orbit. 

Haemorrhage  sufficient  to  cause  displacement  of  the  eyeball  has 
occurred  after  the  operation  for  strabismus. 

Treatment. — In  cases  of  spontaneous  haemorrhage  light  pressure  Treatment, 
should  be  applied  to  the  eye  by  a pad  of  lint  or  cotton  wool  and  a ban- 
dage. Where  excessive  haemorrhage  occurs  after  operations  for  stra- 
bismus a large  pad  of  lint  should  be  placed  on  the  closed  lids,  and  firm 
pressure  by  means  of  a bandage  kept  up  for  a few  hours  after  the 
operation.  Haemorrhage  from  fracture  of  the  orbital  walls  is  only 
of  secondary  importance  to  the  injury  which  caused  it,  and  may  be 
left  to  itself ; it  is  of  more  interest  to  the  genei’al  surgeon  than  the 
specialist. 

Vascular  protrusion  of  the  eyeball.  Vascular 

This  is  the  name  applied,  and  very  justly,  by  Mr.  Thomas  Nunneley  protrusion. 

(‘  Medico-Chir.  Trans.,’  vol.  xlviii)  to  a set  of  cases  formerly  considered  to 
belong  to  the  class  of  “ aneurism  by  anastomosis,”  but  which  Mr. 

Nunneley  shows  differ  in  many  essentials  from  the  latter  affection, 
both  in  their  clinical  aspect  and  history.  He  has  also  had  ojqiortuuities 
of  verifying  his  diagnosis  by  post-mortem  examination,  and  in  no  case 
has  he  met  with  an  instance  of  the  above-mentioned  affection  due  to  this 
cause.  Mr.  Nunneley  has  reported  in  all  seven  cases,  and  mentions  some 
ten  or  twelve  others  described  by  various  writers.  The  cases  reported 
are  chiefiy  either  instances  of  traumatic  aneurism,  or  aneurism  arising 
spontaneously  from  rupture  of  a diseased  artery  in  an  elderly  person  ; 
but  in  oue  case  a cancerous  growth  was  found  involving  the  orbit  and 
other  parts. 

The  symptoms  complained  of  by  the  patient  are,  noise  in  the  head  Symptoms, 
and  feeling  of  tension,  singing  in  the  ears,  pain  in  the  orbit  and  eye- 
ball,  all  of  w'hich  are  aggravated  by  stooping  or  exertion,  but  are  never- 
theless most  annoying  at  night.  These  symptoms  are  accompanied  by 
more  or  less  protrusion  and  impaired  mobility  of  the  eyeball,  dimness 
of  vision,  much  congestion,  principally  venous,  of  the  eyelids  and  con- 
junctiva, and  chemosis;  pulsation  (w'hich  may  be  controlled  by 
pressure  on  the  carotid  of  the  same  side)  in  any  part  of  the  orbit, 
and  communicated  to  the  ej’eball,  and  often  a bruit  heard  on 
auscultation  over  the  brow'  or  other  parts  immediately  adjoining  the 
orbit.  ° 

In  most  cases  these  symptoms  have  come  on  at  a varying  time,  after 
some  injury  to  the  head,  or  have  occurred  spontaneously  and  suddenly. 
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The  morbid  changes  met  with  in  the  three  cases  examined  after 
death  by  Mr.  Nunneley  were  in  one  (in  which  the  disease  commenced 
spontaneously,  and  the  patient  died  sixteen  days  after  ligature  of  the 
carotid)  a dilatation  of  the  carotid  at  the  point  of  giving  off  the 
ophthalmic  branch,  the  dilatation  being  filled  with  and  surrounded  by 
coagulum;  the  ophthalmic  artery  itself  was  somewhat  dilated,  its 
coats  thickened,  and  atheromatous  in  parts ; two  of  its  branches  were 
much  dilated  and  filled  with  clot.  In  another  case,  also  of  spontaneous 
origin,  a circumscribed  aneurism  of  the  ophthalmic  artery,  close  to  its 
origin,  was  discovered.  The  third  case  was  found  to  be  one  of  can- 
cerous disease  within  the  orbit,  associated  with  cancerous  tumours,  in 
other  parts  of  the  body. 

In  the  majority  of  cases  of  “ vascular  protrusion  ” of  the  eyeball 
the  disease  is  not  within  the  orbit,  but  intracranial,  the  protrusion  being 
dependent  on  obstruction  to  the  retiu-n  of  venous  blood,  and  analogous 
to  the  swelling  and  congestion  seen  in  the  limbs  when  the  main  artery 
is  affected  by  aneurism. 

It  is  easy  to  understand  how,  in  a small  and  firmly  bounded  space 
like  the  cavernous  sinus,  a very  insignificant  dilatation  of  the  com- 
mencement of  the  ophthalmic  artery,  or  of  the  carotid  itself  at  any 
point  within  the  sinus,  or  a small  hmmorrhage  from  either,  may  prove 
a most  serious  impediment  to  the  return  of  venous  blood,  much  more 
so  tlian  the  same  amount  of  disease  situated  in  the  cavity  of  the  orbit 
itself. 

Nsevus,  oS  is  well  known,  is  not  unfrequently  met  with  in  the  orbit, 
but  is,  usually,  easily  enough  diagnosed.  (See  p.  382.) 

A case  of  traumatic  aneurism  of  the  orbit,  which  is,  I believe, 
unique,  came  under  my  observation  in  September,  1873. 

The  patient,  a young  gentleman,  was,  some  two  months  previously, 
opening  a hamper  in  which  were  some  bottles  of  soda  water;  one  of 
these  burst,  and  a large  piece  of  glass  was  driven  with  considerable 
force  into  the  left  orbit,  inflicting  a wound  in  the  upjJer  eyelid,  just 
external  to  the  internal  angular  process  of  the  frontal  bone;  the  glass 
dropped  out;  sharp  arterial  hsemorrhage  occurred,  which  was  stopped 
by  pressure ; much  swelling  and  ecchymosis  of  the  lids  followed.  The 
wound  healed,  the  swelling  and  ecchymosis  disappeared,  and  all 
appeared  to  be  going  on  well,  but  shortly  before  being  seen  by  me 
the  eyeball  seemed  to  be  somewhat  protruded,  and  considerable  conges- 
tion of  tbe  eyelids  and  conjunctiva  was  noticed.  When  first  seen  by  me 
there  was  much  venous  congestion  of  the  eyelids  and  conjunctiva  (no 
chemosisl,  marked  protrusion  of  the  eyeball  in  a direction  somewhat 
outwards;  a small  pulsating  tumour  could  be  distinctly  felt  near  the 
inner  angle  of  the  orbit ; a marked  thrill  was  communicated  to  the 
eyeball,  which  could  be  felt  on  placing  the  hand  upon  the  closed  lids; 
a buzzing  in  the  head  was  complained  of,  especially  on  stooping;  there 
was  a small  linear  cicatrix  over  the  pulsating  tumour,  marking  the 

seat  of  the  original  injury.  _ j 

Ophthalmoscopic  examination  showed  an  extremely  dilated  .and  tor- 
tuous condition  of  the  retinal  veins,  but  detected  no  pulsation ; there 

was  no  impairment  of  vision.  _ , 

Pressure  on  the  left  carotid  at  once  stopped  the  pulsation,  ana 
caused  considerable  decrease  of  the  venous  congestion. 

Aneurismal  varix  was  diagnosed.  Perfect  rest  and  pressure  appliea 


AFFECTIONS  OP  THE  ORBIT. 


381 


directly  to  the  part  were  tried  for  some  months  without  benefit.  It 
was  at  length  determined  by  the  patient’s  medical  attendant  to  per- 
form an  operation ; accordingly,  an  incision  was  made  over  the  tumour.  Cure  by 
and  several  fair-sized  vessels  which  appeared  to  communicate  with  it  operation, 
were  tied;  the  wound  healed  kindly. 

1 saw  the  patient  again  at  the  beginning  of  the  summer  of  1874. 

The  congestion  had  disappeared,  the  pulsation  ceased,  and  the  eyeball 
;i  had  returned  to  its  natural  position,  the  only  sign  of  the  disease  re- 
B maining  being  a small  linear  cicatrix  in  the  upper  eyelid  and  a slight 
i thickening  near  the  inner  angle  of  the  orbit  in  the  position  previously 
y occupied  by  the  pulsating  tumour. 

Teeatm'ent. — Rest,  low  diet,  with  depressing  remedies,  as  cold  Treatment. 

( applied  locally,  and  the  administration  of  digitalis  or  antimony,  should 
1 always  have  a fair  trial.  Pressure  applied  locally,  by  means  of  a pad 
j and  bandage,  should  also  he  employed  if  it  can  be  borne. 

These  means  failing,  recourse  must  be  had  to  digital  pressure  of  the  DiRital 
£ carotid,  kept  up  for  some  hours,  the  patient  being  under  the  infiuence  pressure. 

I of  an  aumsthetic,  as  pressure  in  the  neck  gives  rise  to  such  in- 
( tolerable  pain,  that  even  the  most  resolute  can  only  bear  it  for  a few 
i minutes  at  a time. 

As  a last  resource,  a ligature  must  be  applied  to  the  common  carotid  Ligature  of 
I on  the  same  side  as  the  disease.  common 

This  operation  was  performed  in  all  but  one  of  Mr.  Nunneley’s  cases  * 

: with  the  best  results. 

Should  a case  similar  to  that  reported  in  this  article  occur,  the 
1 operation  which  proved  so  successful  in  it  should  be  performed. 

Exophthalmic  Goitre  (Basedow's  Disease).  E.\opthal- 

' This  disease  is  characterised  by  protrusion  of  the  eyeball,  impair-  S«*tre. 
meut  of  the  movements  of  the  lids,  and  diminished  sensibility  of  the 
cornea  and  conjunctiva,  accompanied  by  disturbance  of  the  heart’s 
action  and  systolic  murmurs  in  the  heart  and  great  blood-vessels  of  the 
neck  together  with  dyspnoea  and  enlargement  of  the  thyroid  body. 

Treatment. — Should  the  protrusion  of  the  eyeballs  be  very  extreme, 
ulceration  and  perforation  of  the  cornea  may  occur;  this  may  be 
guarded  against  by  protecting  the  cornea  with  a small  pad  and  light 
bandage  applied  over  the  closed  lids,  or  the  palpebral  aperture  may 
be  closed  by  operation.  These  patients  are,  however,  extremely 
intolerant  of  anajsthetics.  General  medical  treatment  should  also 
be  employed;  for  this  the  reader  is  referred  to  works  on  general 
medicine. 

Tumours  of  the  Orbit,  Orbit  and  Eyeball,  and  Eyeball  alone.  Tumours.  &c. 

Tumours  of  the  orbit  alone  are — exostoses,  nmvi,  cysts,  nodes,  and 
malignant  growths.  Those  of  both  orbit  and  eyeball  are  usually 
malignant,  and  commence  primarily  either  in  the  eyeball  or  some  of 
the  other  structures  within  the  orbit.  Those  of  the  eyeball  alone  are 
also  for  the  most  part  malignant,  but  simple  sarcomatous  and  cystic 
growths  are  occasionally  met  with. 

Tumours  of  the  Orbit  alone. 

Exostoses. — These  are  of  two  kinds,  either  hard,  ivory-like  masses.  Exostoses 
consisting  of  compact  bony  tissue ; or  soft  spongy  growths,  of  an  open 
cancellated  structure. 
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Treatment. 


Cysts. 


Nodes. 


Bony  tumours  are  generally  met  with  as  hard,  more  or  less  circum- 
scribed outgrowths  of  varying  size,  growing  either  from  the  hone  itself 
or  from  the  periosteum.  They  affect  the  orbit  alone,  or  may  project  into 
neighbouring  cavities,  a fact  which  should  be  borne  in  mind  when 
attempting  their  removal. 

Treatment. — Should  exostosis  of  the  orbit  give  rise  to  inconve- 
nience, it  may  be  removed  by  operation.  An  incision  should  be  made, 
parallel  with  the  margin  of  the  orbit,  over  tbe  most  prominent  part  of 
the  growth,  which,  having  been  thoroughly  exposed,  should  be  removed 
in  any  way  which  may  appear  the  most  effectual,  the  greatest  care 
being  taken  to  guard  the  eyeball  from  injury,  and,  if  possible,  to 
preserve  the  continuity  of  the  lachrymal  canaliculi  and  position  of 
the  tear  puncta.  In  the  removal  of  the  hard  ivory  exostosis  the 
greatest  difficulty  will  be  experienced,  some  hours’  patient  work  with 
chisel  and  mallet  being  occasionally  required.  The  surgeon  who  under- 
takes the  removal  of  such  a growth  should  be  aware  of  the  extreme 
difficulty  to  be  surmounted,  and  arm  himself  with  a corresponding 
amount  of  patience  and  perseverance  before  commencing  the  operation. 
The  soft,  spongy  growths  are  much  more  easily  removed;  the  tumour, 
having  been  thoroughly  exposed,  can  usually  be  broken  off  with  strong 
forceps.  Should  the  growth  be  on  the  inner  side  of  the  orbit,  and 
much  force  be  used  in  its  removal,  the  cavity  of  the  nose  may  be 
opened  and  the  operator  may  be  rather  alarmed  at  seeing  large 
quantities  of  air  blown  out  with  the  blood.  This  accident,  however, 
need  occasion  no  uneasiness,  as  it  makes  no  difference  to  the  progress 
of  the  case ; nevertheless,  care  should  always  be  taken  not  to  fracture 
the  orbital  walls ; should  the  fracture  take  place  in  the  roof,  instead 
of  the  inner  wall,  the  consequences  would  be  most  disastrous,  as  the 
cavity  of  the  cranium  would  be  opened. 

Nsevi  are  not  uncommonly  met  with  in  or  ajaout  the  orbit,  situated 
generally  near  its  margin,  or  in  the  eyelids,  but  sometimes  growing 
deeply  in  the  orbital  cavity.  They  present  much  the  same  characters 
as  in  other  situations,  being  soft  to  the  touch,  of  a bluish  colour,  and 
becoming  harder  and  more  tense  during  crying  or  straining. 

Treatment. — Subcutaneous  ligature  is  most  applicable  in  some  cases, 
but  care  should  be  taken  to  prevent  as  much  as  possible  subsequent 
cicatrisation,  in  consequence  of  the  deformity  it  may  produce  in  or 
about  the  eyelids.  Other  cases  may  be  treated  by  setting  up  adhesive 
inflammation  within  the  growth,  by  the  use  of  the  galvanic  cautery,  or 
by  passing  a number  of  small  setons  soaked  in  perchloride  of  iron 
through  its  substance.  The  setons  should  be  left  in  until  they  have 
set  up  a slight  amount  of  suppuration.  Injection  of  the  growth  with 
perchloride  of  iron,  solution  of  tannin,  or  chloride  of  zinc,  may  also  be 
tried,  but  the  greatest  caution  is  necessary,  as  the  operation  has  occa- 
sionally been  followed  by  tbe  sudden  death  of  the  patient. 

Qygtg Various  kinds  of  cysts  are  met  with  in  and  about  the  orbit, 

tbe  most  common  being  the  congenital  dermoid  cyst  (see  Operations  on 
the  Eyelids).  Simple  cysts,  probably  the  remains  of  haemorrhages, 
and  cysts  connected  with  the  lachrymal  gland,  are  also  met  with. 
Hydatids  have  occasionally  been  seen. 

Nodes.— Periosteal  nodes  are  not  unfrequently  met  with;  they 
occur  as  hard  and  sometimes  painful  tumours,  usually  situated  some- 
where about  the  margin  of  the  orbit,  but  sometimes  deep  in  its 
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{ cavity.  The  existence  of  a node  deep  in  the  orbit  should  always 
he  suspected  in  cases  of  paralysis  of  any  of  the  ocular  muscles,  dis- 
placement of  the  eyeball,  &c.,  if  these  symptoms  be  associated  with 
nodes  on  the  forehead  or  margin  of  the  orbit  and  other  symptoms  of 
1 syphilis.  Nodes  gradually  disappear  under  anti-syphilitic  treatment, 
j Sarcomatous  or  cancerous  growth  may  be  met  with,  and  when 
possible  they  should  be  removed  by  operation. 

Tumours  of  Orbit  and  Eyeball. 

The  tumours  affecting  the  orbit  and  eyeball  are  malignant  growths  Tumours  of 
which  have  usually  commenced  within  the  eyeball  and  afterwards 
perforated  the  tunics  and  implicated  the  tissues  of  the  orbit.  They  ^ 
are  generally  of  the  variety  known  as  melanotic  sarcoma. 

The  appearance  of  the  tumour  varies  according  to  the  stage  of  Melanotic 
growth  at  which  it  has  arrived.  In  an  advanced  case  a large  fungoid  cancer, 
mass  of  a dirty  greyish  or  brownish  colour,  having  a foul  surface  covered 
in  parts  with  dark  scabs,  in  others  discharging  thin  unhealthy  matter 
occasionally  mixed  with  blood,  will  be  seen  protruding  between  the 
swollen  and  distended  lids.  On  closer  examination  the  eyeball  (as 
such)  will  be  found  nearly  destroyed,  portions  of  the  sclerotic  alone 
remaining  in  their  proper  position.  The  movements  of  the  globe  are 
much  impaired,  or  altogether  wanting,  the  growth  having  implicated 
the  whole  of  the  tissues  of  the  orbit  in  one  malignant  mass.  It  is 
I curious  how  the  growth  as  it  advances  beyond  the  limits  of  the  eyeball 
I loses  its  melanotic  character  and  becomes  light  coloured. 

1 The  constitutional  disturbance  in  these  cases  is  often  severe,  espe-  Constitu- 
\ cially  when  the  disease  is  far  advanced.  tion»l 

1 Treatment. — The  treatment  of  these  growths  depends  much  on  the  Tr*e"tmcnt*' 

if  extent  to  which  the  tissues  of  the  orbit  are  implicated  and  the  state 
( of  the  patient’s  health. 

' If  the  tumour  is  fairlj'  circumscribed,  so  that  there  appears  to  be  a 
di  reasonable  hope  of  removing  the  whole,  and  the  patient  is  in  such  a 
^ state  of  health  as  to  preclude  the  likelihood  of  similar  deposits  in 
ti  other  parts,  extirpation  of  the  eyeball  and  other  diseased  tissues  should 
w be  performed,  any  portions  of  growth  that  may  be  left  being  after- 
fi  wards  destroyed  by  some  escharotic.  But  should  the  orbit  be  so  filled 
If  by  cancerous  deposit  that  there  appears  to  be  little  hope  of  removing 
■t  the  whole  growth,  more  especially  if  the  patient  is  in  a cachectic  con- 
fO  dition,  no  operation  should  be  thought  of,  and  the  surgeon  must  con- 
i tent  himself  with  palliative  treatment,  as  opiates  to  relieve  pain,  and 
a attention  to  the  general  health. 


f!  (2)  Sarcomata,  melanotic,  round,  and  spindle-celled. 

(i  (3)  Carcinoma. 

1 (4)  Strumous  deposit. 

(J  Glioma  is  most  commonly  met  with  in  children,  but  occasionally  in 

1 older  persons. 

I ^ Sarcomata,  melanotic,  round,  or  spindle-celled,  are  usually  met  with 
K in  persons  of  from  fifty  to  sixty  years  old,  and  occasionally  in  early 
i adult  life.  The  melanotic  is  the  most  common  form. 

I Carcinoma  has  been  met  with  in  persons  past  the  middle  period  of 
' life,  but  its  occurrence  is  rare. 


(1)  Glioma. 


Tumours  of  the  Eyeball. 


Tumours  of 
tbe  eyeball. 


1 
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Progress  of 
disease. 


Rupture  of 
the  coruea. 


Treatment. 


Sarcomata. 


Treatment. 


Strumous 

deposit. 


Glioma  commences  in  the  retina  j it  presents  the  following  appear-  ■ 
ance : — Should  the  patient  be  a child,  it  will  generally  be  healthy  ■ 
looking  and  present  no  signs  of  cachexia ; attention  has  been  drawn  i 
to  the  eye  from  a peculiar  glistening  appearance  of  the  pupil  (cat’s » 
eye).  On  examination  the  surgeon  will  notice  the  peculiar  reflection  i 
through  the  pupil,  which  is  generally  somewhat  dilated  but  movable  * 
in  the  earlier  stages.  Examination,  both  by  means  of  the  ophthalmo-  • 
scope  and  by  lateral  illumination,  will  show  a whitish  growth  projecting : 
into  the  vitreous  chamber,  either  as  a single  prominence  or  in  nodules; ; 
the  growth  will  gradually  increase,  its  surface  become  covered  w'ith  i 
blood-vessels,  the  retina  be  displaced,  and  sight  soon  entirely  lost. 

As  the  disease  progresses  the  tension  of  the  globe  increases,  thes 
pupil  becomes  widely  dilated  and  fixed,  the  iris  pushed  forwards i 
and  nearly  in  contact  with  the  cornea,  and  the  lens  opaque, , 
preventing  a view  of  the  interior  of  the  eye ; the  whole  globe  i 
now  gradually  enlarges,  frequent  inflammatory  attacks  occur,  the» 
sclerotic  becomes  thinned,  and  at  last,  if  the  growth  is  allowed  to> 
remain,  a slough  forms  near  the  centre  of  the  cornea,  which  rup-- 
tures,  and  a fungoid  bleeding  mass  protrudes. 

The  increase  of  the  growth  now  becomes  much  more  rapid,  and  it  mayf 
grow  to  a considerable  size  in  a short  time. 

As  soon  as  the  growth  becomes  exposed  to  the  air  it  commences  to  dis-  • 
charge  thin  sanious  pus  and  blood,  and  becomes  more  or  less  coated  withi 
a dirty  yellow  scab.  The  eyelids  become  inflamed  and  swollen,  sharp  at-  - 
tacks  of  haemorrhage  may  take  place,  the  general  health  sufiers,  and  the* 
patient  dies  from  exhaustion  or  from  extension  of  the  disease  to  the  brain.  - 
Glioma  in  its  earlier  stages  is  likely  to  be  confounded  with  scrofulous* 
deposit  within  the  eyeball,  but  it  is  not  likely  to  be  thus  mistaken  after  r 
perforation  has  occurred. 

Treatment. — The  only  treatment  of  glioma  is  extirpation  of  the* 
globe,  and  this  should  be  done  as  soon  as  the  nature  of  the  disease* 
has  been  made  out ; but  however  early  the  operation  may  be  performed,!, 
the  disease  is  almost  certain  to  return,  either  in  the  optic  nerve  or  brain.u 
Melanotic  sarcoma,  or  black  cancer,  affects  persons  of  advanced  age; ; 
it  is  a variety  of  soft  cancer,  characterised  by  the  development  of  black  k 
pigment-cells;  it  may  grow  either  from  the  interior  or  exterior  of  the* 
eyeball,  but  generally  commences  in  the  choroid.  It  is  said  not  to  be* 
so  liable  to  recur  as  glioma.  Round-  and  spindle-celled  sarcomata  also* 
commence  most  commonly  in  the  choroid.  ' 

Treatment. — Early  extirpation.  In  all  cases  of  excision  for  malig-  - 
nant  growths,  the  optie  nerve  must  be  cut  as  far  back  as  possible. 
Carcinoma,  as  above  stated,  is  rarely  met  with. 

Strumous  deposit. — The  appearance  of  this  deposit  within  the  eyeball  I 
closely  resembles  that  met  with  in  the  early  stages  of  glioma.  The  • 
patients  are  usually  children.  There  is  the  peculiar  glistening  appear- ** 
ance  of  the  pupil  noticed  in  glioma,  and  blood-vessels  are  seen  upon* 
the  surface  of  the  growth ; the  retina  is  more  or  less  displaced  by  fluid  4 
between  it  and  the  choroid,  and  floats  in  the  vitreous  chamber.  The  * 
growth  goes  on  increasing,  the  pupil  becomes  dilated,  its  mobility  isn 
destroyed ; the  lens  becomes  opaque,  the  sclerotic  thinned,  the  whole  < 
eyeball  somewhat  enlarged,  and  suppuration  may  occur;  supposing « 
the  disease  to  have  gone  on  up  to  this  point,  there  is  nothing  by  which  i; 
it  can  be  distinguished  from  glioma. 
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Now,  however,  the  difEerence  becomes  manifest ; the  growth,  instead  Diagnosis, 
of  increasing,  destroying  the  cornea,  and  projecting  from  the  eyeball, 
commences  to  shrink,  and  with  it  the  eyeball,  which  becomes  soft,  and 
is  at  length  reduced  to  a small  irregular  mass.  The  growth  of  strumous 
deposit  may  become  arrested  at  any  time,  and  the  shrinking  of  the 
eyeball  commence ; in  this,  again,  it  differs  from  glioma. 

Treatment. — Should  there  be  much  pain,  the  eyeball  must  be  re-  Treatment, 
moved,  otherwise  tonics  and  good  generous  diet  will  suffice. 

Inflammation  and  Suppuration  of  the  Eyeball  (Ophthalmitis). 

Ophthalmitis  is  usually  the  result  of  injuries,  especially  of  those  com-  Ophthal- 
plicated  by  the  lodgment  of  a foreign  body  within  the  glohe ; it 
unfortunately  not  uufrequently  follows  operations  for  cataract,  and  is 
occasionally  met  with  during  erysipelas,  pyaemia,  scarlet  fever,  &c.,  and 
sometimes  in  women  after  confinement,  especially  if  the  strength  is 
lowered  by  over-lactation.  The  disease  may  begin  in  any  of  the  struc- 
tures of  the  eyeball.  Should  it  commence  in  the  cornea  and  iris,  the 
former  will  become  cloudy,  and  soon  abscesses  will  form  in  its  substance, 
the  iris  likewise  becoming  discoloured  and  covered  with  pus.  The  sup- 
puration may  stop  short  here,  the  cornea  and  iris  being  alone  destroyed, 
and  the  eyeball  left  with  some  perception  of  light  {see  Suppura- 
tion of  Cornea  and  Iris).  Should  the  disease,  however,  commence  in 
the  deeper  structures  of  the  eyeball,  rapid  impairment  of  vision  will 
take  place,  all  perception  of  light  being  lost  in  perhaps  a few  hours. 

If  the  pupil  be  clear,  pus  may  be  seen  behind  it,  but  in  most  cases 
all  appears  dark ; the  movements  of  the  eyeball  are  much  impaired, 
and  the  lids  and  conjunctiva  considerably  swollen.  As  the  disease 
advances  the  eyeball  becomes  enlarged  and  its  tension  increased,  and  if 
left  to  itself  will  rupture  and  discharge  its  contents  much  to  the  Bupturc  of 
patient’s  relief.  The  globe  afterwards  shrinks  to  a small  button-like 
stump.  Pain  is  very  severe  in  many  cases,  but  occasionally  is  alto- 
gether wanting.  Suppuration  of  the  eyeball  rarely  sets  up  sympa- 
thetic changes  in  the  fellow  eye. 

Treatment. — This  depends  upon  the  cause  of  the  disease,  and  whether  Treatment, 
one  or  both  eyes  are  affected.  Should  the  inflammation  depend  upon 
the  lodgment  of  a foreign  body,  this  should  be  removed  without  any  Removal  of 
reference  to  its  position  or  the  state  of  vision ; if  the  eye  have  still  foreign  body, 
good  perception  of  light  it  will  certainly  be  destroyed,  and  whatever 
difficulties  the  surgeon  may  eueounter  he  cannot  possibly  make  matters 
worse,  and  he  should  not  hesitate  an  instant,  or  he  will  lose  his  chance  of 
preserving  any  sight  that  may  be  left.  Any  foreign  body  having  been 
removed,  the  surgeon’s  next  care  should  be  to  relieve  pain,  and,  if  pos- 
sible, check  the  progress  of  the  inflammation. 

These  indications  are  best  carried  out  by  the  application  of  leeches 
(if  the  patient  he  strong,  and  can  bear  bloodletting),  by  opium  inter- 
nally, and  by  the  constant  use  of  sedative  fomentations ; the  best  being  Fomenta- 
the  Fotus  Belladonnaj  (made  by  dissolving  a drachm  of  extract  of  hella-  tions. 
donna  in  a pint  of  warm  water)  mixed  with  an  equal  quantity  of  Fotus 
f Papaveris  (made  by  boiling  an  ounce  of  poppy-heads  in  a pint  of  water)  j 

3a  piece  of  rag  or  lint  soaked  in  this  mixture  as  hot  as  it  can  be  borne 
should  be  kept  constantly  applied  to  the  affected  eye.  Poultices 
' may  also  be  employed.  Most  patients  will  require  the  administra- 
b Aon  of  a fair  amount  of  stimulant,  good  food,  with  iron  and  quinine. 
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AFFECTIONS  OP  THE  EXTERNAL  EAR. 


When  suppuration  has  heen  fairly  established,  and  all  perception  of 
light  lost,  the  eyeball  must  be  treated  as  an  ordinary  abscess  and  the 
Incision.  pus  let  out  by  incision. 


Malforma-  Malformations. — The  malformations  of  the  external  ear  which  are  me 


an  entire  want  of  the  auricle  to  those  in  which  the  possession  of  s 
double  set  is  seen.  In  cases  where  the  hearing  is  not  affectec 
by  the  malformation  the  surgeon  may  be  consulted  as  to  the  pro 
priety  of  an  operation  with  a cosmetic  view.  He  must  in  these  regulah 
his  opinion  by  the  usual  surgical  rules,  having  regard  to  any  possibl 
interference  with  the  acuteness  of  hearing  which  an  operation  migh 
entail.  The  most  common  malformation  is  a congenital,  either  partia 
or  entire,  want  of  the  auricle,  with  a failure  of  the  meatus  auditorial 
externus,  or  an  occluded  meatus,  the  lobules  of  the  ear  occasional!; 
being  displaced  either  on  to  the  neck  or  cheeks  (uicfeFig.  107).  But  thi 

Fig.  107. 


Drawing  of  occluded  ears  taken  from  a female  patient  of  Mr.  Bryant’s,  aged 
three  months.  Right  auricle  smaller  than  left  and  more  deformed.  The  pen- 
dulous bodies  contained  cartilage,  the  child  had  likewise  a pendulous  out- 
growth on  left  nostril. 

auricle  may  be  absent  from  injuries,  and  the  meatus  closed  fron: 
otitis,  lupus,  &c.  Such  defects  do  not  necessarily  occasion  an  absencf 
of  the  hearing  power,  and  cases  are  on  record  in  which  patients  will 
this  defect  could  hear  sufficiently  well  to  hold  conversations  witt 
those  to  whose  voices  they  were  accustomed.  Before  deciding  tc 
operate  in  such  congenital  cases  it  is  advisable  to  keep  the  child  undei 


Treatment,  hearing  are  developed.  Should  it  be  determined  to  operate,  the  point 


of  operation  may  now  and  again  be  fixed  by  passing  a current  of  air 
through  the  Eustachian  tube  and  noting  the  point  at  which  the  iuy 
pingeraent  of  air  at  the  end  of  the  cul-de-sac  is  heard  best.  This  is 
accomplished  by  using  what  is  generally  called  “ Politzer’s  method’ 
(Fig.  108),  which  consists  in  passing  the  soft  nozzle  of  a caoutchouc 
bag  filled  with  air  into  one  or  other  nostril  of  the  patient,  and  while 
he  swallows  a mouthful  of  water,  compressing  the  nostrils  with  the 
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tions. 


with  are  very  varied,  extending  from  cases  in  which  there  occur 


observation  for  some  time  for  the  purpose  of  noting  if  any  signs  of 
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fingers  of  the  left  hand  so  as  to  prevent  the  exit  of  air  througn 
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9 them.  At  the  same  moment  the  right  hand  forcibly  expels  the  air 
i<  from  the  bag  in  such  a way  that,  finding  no  passage  open  except  the 
It  Eustachian  tubes,  it 
[|  rushes  up  them,  passes 
K into  the  tympanic 
1 cavity,  and  pushes 
J out  the  membrana 
u tympani.  It  is  this 
1 sudden  rush  of  air 
I against  the  external 
I wall  of  the  cavity 
i which  the  surgeon 
I,  listens  for  by  means 
of  a tube  of  India 
( rubber,  passing  from 
I the  meatus  of  the 
i;  patient  to  that  of 
• the  surgeon.  In  cases 
of  absence  of  the 
i meatus  a stethoscope 
( may  be  used,  by  which  the  surgeon  determines  at  which  point  the 
air  impinges  most  forcibly,  and  at  this  point  he  makes  his  opening. 

I If  hard  and  bony  at  this  spot,  the  trephine  will  be  necessary,  if  soft, 

' the  knife  will  suffice,  making  a crucial  opening  and  keeping  the  openipg 
patent  by  means  of  tents  or  other  foreign  bodies.  In  congenital  cases 
the  opening  ought  to  be  made  very  carefully,  watching  for  the 
I membrana  tympani ; but  should  there  be  no  membrane  found  on 
cutting  down  to  the  usual  position  of  such  it  is  advisable  to  allow 
the  artificial  opening  to  close  again.  If  the  deafness  before  operating 
. is  very  great  it  is  probably  better  to  discountenance  any  operation,  as 
the  results  of  interference  with  congenital  malformations  of  the  ear 
have  generally  been  by  no  means  satisfactory. 

'!  Cutaneous  affections  of  the  external  ear. — Hypertrophy  from  chronic 
: inflammation,  eczema  (acute  and  chronic),  herpes,  impetigo,  pemphigus, 
■ erysipelas,  affect  the  auricle,  and  have  much  the  same  appearances, 

' follow  the  same  courses,  and  are  amenable  to  the  same  treatment  as 
' in  other  parts  of  the  body.  Particular  attention  ought  to 
to  be  paid  to  any  skin  affection  which  may  be  present  in  Fig.  109. 
the  neighbourhood  of  the  auricle,  especially  in  the  hair, 
careful  note  being  paid  to  the  sort  of  pomade  or  other 
application  the  patient  uses  for  cosmetic  purposes.  The 
meatus  auditorius  externus  ought  to  be  cleared  once 
daily  by  a lukewarm  water  in-jectiou  of  any  collection  of 
epidermis  or  cerumen  which  is  apt  to  be  of  a greater 
quantity  than  normal  during  the  progress  of  the  skin 
affection. 

Injuries  to  the  external  ear. 

Injuries  to  the  external  ear  are  by  no  means  rare,  but, 
happily,  if  confined  to  the  auricle,  they  affect  the  hearing 
of  the  sufferer  but  slightly.  Under  the  usual  treatment 
they  generally  do  well,  care  being  had  to  make  as  perfect 
anadjustment  of  the  parts  aspossible.  In  1866  Mr.  Bryant  Lrawmg 
treated  a girl  of  twelve  years  of  age  for  the  effects  of  an 
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ulceration  of  the  external  ear  some  years  previously.  The  condition 
of  the  ear  is  indicated  in  the  accompanying  engraving  (Fig.  109). 
By  paring  the  edges  of  the  pendulous  portions  of  the  auricle,  and 
the  skin  covering  over  the  parts  behind,  a good-looking  entire  ear 
was  made  with  great  addition  to  her  comfort. 

The  tumours  of  which  the  auricle  may  he  the  seat  are  the  othse- 
matous,  gouty,  fihro-plastic,  fihro-cartilaginous,  sebaceous,  erectile, 
epitheliomatous,  and  sarcomatous.  The  fihro-plastic  or  cheloid  has 
been  already  alluded  to  as  occurring  in  the  lohulusof  the  ear  after  the 
operation  of  puncture.  I have  seen  many  such,  the  largest  having  been 
the  size  of  a walnut  (Fig.  110).  They  generally  do  well  after 
excision,  hut  if  not  thoroughly  removed  will  grow  again.  The 
othsematomatous  requires  special  mention,  but  the  others  are  to  be 
recognised  and  treated  as  in  other, parts  of  the  body. 

Report  by  Dr.  Goodhart  on  Cheloid  Tumours  of  the  Dar. 

The  small  tumours  or  thickenings  of  the  skin  which  usually  go  by  the 
name  of  cheloid  (Alibert)  are  of  infiammatory  nature,  with  more  or  lessj 

Fig.  no.  I'm.  111. 


Cheloid  tumour  of  ear. 
Fig.  Ill  gives  the  mi- 
croscopical appear- 
ances of  one  of  those 
cheloid  tumours  from 
the  pencil  of  Dr. 
Goodhart 

tendency  to  be- 
come fibrous. 

These  drawings, 
made  from  a sec- 
tion of  one  of 
these  growths  in 
the  lobule  of  an 
ear  which  had 
been  pierced  for 
an  carring,  show 
the  microscopical 
characteristics.  Its 
macroscopical  ap- 
pearance was  that 
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of  a fibrous  tumour.  It  will  be  seen  that,  in  addition  to  newly  formed 
fibrous  tissue,  there  is  also  a great  deal  of  nuclear  germination 
going  on. 

Idiopathic  hajmatoma  auris,  or  vascular  tumour  of  the  ear,  consists,  Hoematoma. 
according  to  the  latest  trustworthy  authorities,  of  a degenerative  morbid 
process  induced  by  general  disturbances  of  nutrition.  The  cartilage 
of  the  auricle  is  its  seat,  but  the  pathological  appearances  differ,  as 
some  have  found  the  perichondrium  separated  from  the  cartilage, 
while  others  have  found  “ pieces  of  the  cartilage  attached  to  the 
perichondrium.”  In  other  cases  the  cartilage  has  been  found  thicker 
but  no  harder  than  natural,  the  thickened  part  presenting  no  ap-  |! 

pearance  of  a cyst,  but  under  tbe  microscope  showing  hypertrophied  !; 

cartilage-cells  and  intercellular  matter.  This  idiopathic  hajmatoma 
commences  by  a flushing  of  the  auricle,  which  becomes  hot  and  painful. 

In  a few  hours  an  effusion  of  blood  takes  place,  which,  generally  com-  i; 

mencing  in  the  concha,  gradually  spreads  over  the  auricle,  feeling  !' 

firm  to  the  touch,  but  allowing  of  fluctuation  being  detected  if  looked  !( 

for  with  care.  It  is  believed  to  be  peculiar  to  patients  suffering  from  I, 

different  forms  of  insanity,  general  paralysis  having  the  largest  share,  i| 

melancholia,  acute  and  chronic  mania  and  dementia,  jl 

following  in  the  order  named.  Dr.  Hun  thinks  Fig.  112.  ll' 

that  the  affection  obtains  such  an  exclusive  position 
amongst  the  insane  that  he  holds  that  any  one 
suffering  from  hasraatoma  auris,  although  sane  at 
the  time  of  observation,  ought  to  be  suspected  of 
insanity. 

That  the  affection  occurs  in  persons  who  have  no 
hereditary  history  and  show  no  symptoms  of  insa- 
nity is  undoubted,  but  whether  the  pathological 
changes  at  the  seat  of  the  tumour  are  the  same  in 
those  cases  or  differ  in  the  other  cases  in  which 
there  is  a history  of  traumatic  injury  is  yet  unde-  IIa;matomu  auris. 
termined,  though  I am  inclined  to  believe  from 
the  cases  which  have  come  under  my  own  notice  that  those  resulting 
from  injury  do  not  arise  from  the  same  pathological  changes. 

The  modes  of  treatment  recommended  by  different  authorities  Treatment  of 
vary.  Gruber  recommends  evacuation  of  the  fluid  and  coagula  and  the  l‘®®atoma. 
after-use  of  a compress  bandage,  while  Wendt  relates  a case  where 
vascular  tumour  recurred  twice  after  incision,  but  passed  off  under  lead- 
water  applications  and  compression.  I have  tried  the  different  methods 
proposed,  once  passing  a seton  through  tbe  tumour,  and  keeping  up  a 
slight  discharge  from  it,  and  find  them  get  well  under  all  the 
different  methods.  Since  the  application  of  astringent  lotions  and 
a compress  is  less  alarming  to  the  patient,  and  seems  as  effectual,  I am 
inclined  to  follow  it  in  future  cases,  keeping  up  the  compression  by  a 
modified  letter  clip  applied  to  the  ear,  padding  the  arms  of  the  clip  . 

so  as  to  prevent  injury  to  the  skin  of  the  auricle.  * 

'i 

Affections  of  the  external  meatus.  Affections  of 

To  examine  the  external  meatus  it  is  usually  necessary  to  employ 
a speculum  for  the  purpose  of  straightening  and  widening  the  Ear 
canal,  and  so  allowing  of  the  passage  of  rays  from  a natural  or  speculum, 
artificial  light.  The  specula  are  formed  of  silver  or  caoutchouc 
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and  are  of  various  forms.  The  silver  speculum  of  Wilde,  with  a' 
round  aperture  at  the  narrow  end,  will  be  found  as  convenient  as 
any,  it  being  necessary  to  have  three  or  four  different  sizes.* 
If  available,  sunlight,  either  direct  or  reflected  from  a white 
cloud,  is,  I think,  the  best  mode  of  illumination,  as  it  gives  the" 
different  tints  of  the  meatus  and  tympanic  membrane  more  truly" 
than  any  artificial  light.  Seating  the  patient  near  a window,  with 
the  ear  to  be  examined  away  from  the  window,  you  receive  the" 
rays  on  a mirror  either  held  in  the  hand  or  placed  on  the  fore-1 
head,  and  reflect  them  into  the  meatus  by  inclining  the  mirror  to  the 
required  angle.  If  you  use  the  rays  direct  from  the  sun  itself  it  is 
necessary  that  a plane  mirror  should  be  used,  the  usual  concav^ 
mirror  soon  causing  such  an  amount  of  heat  to  be  felt  at  the  spot  oJ 
which  the  reflected  rays  are  thrown  that  the  patient  cannot  endure  s' 
long  examination.  Shonld  sufficient  daylight  not  be  obtainable,  aiT 
argand  burner,  with  or  without  a bull’s-eye  lantern  placed  over  it,  will' 
act  as  a good  substitnte.  Having  arranged  yonr  flood  of  light  so  that' 
it  falls  on  the  auricle  and  external  meatus,  you  take  the  superior  and 
posterior  part  of  the  auricle  between  the  middle  and  index  fingers  o^ 
the  left  hand,  and,  pulling  the  auricle  backwards  and  upwards,  youj 
widen  mone  fully  the  lumen  of  the  meatus,  into  which  you  introdueej 
by  the  right  hand  the  small  round  end  of  the  speculum.  Passing 
it  gently  in  by  a slightly  rotating  motion,  you  reach  a spot  where,  there] 
being  no  foreign  body  to  occlude  the  view,  if  the  meatus  is  of  a normal] 
width  the  tympanic  membrane  will  be  exposed  to  view.  On  accom-1 
plishing  this,  the  external  edge  of  the  speculum  is  passed  to  the  carej 
of  the  thumb  and  index  fingers  of  the  left  hand,  which  move  it  ini 
different  directions  so  as  to  throw  rays  on  the  different  portions  oy 
the  canal  and  the  tympanic  membrane,  while  the  right  hand  is  left  freM 
to  use  the  mirror,  or,  placing  the  mirror  on  the  forehead,  to  use  anyl 
instruments  which  may  be  necessary. 

The  most  frequent  change  in  the  external  meatus  which  comes  befor^ 
the  surgeon  on  thus  looking  into  the  canal  is  an  accumulation  of  ceru-j 
men,  known  by  its  position,  form,  colour,  and  light  reflection.  Itj 
occurs  on  account  of  some  hyperaemia  of  the  ear,  of  which  a very] 
common  cause  is  the  irritation  arising  from  scratching  the  meatus  with! 
pencils,  pins,  &c. ; but  anything  which  causes  an  increased  flow  of  bloo« 
to  the  lining  membrane  of  the  meatus  will  cause  a greater  accumulal 
tion  of  cerumen  than  normal.  It  also  occurs  in  those  much  exposes 
to  the  sun  and  dust,  in  those  who  perspire  freely,  and  in  the  old,  inj 
whom  the  cerumen  ils  denser  and  stiffer  than  in  the  young.  fl 

The  subjective  symptoms  caused  by  such  accumulations  are  pain^ 
vertigo,  confusion  of  ideas,  tinnitus  aurium,  and  deafness,  the  latter  sym  J 
ptom  being  often  characterised  by  its  sudden  entrance  and  departure.^ 
The  prognosis  is  not  so  favorable  as  is  generally  supposed.  If  aj 
vibrating  tuning-fork  placed  on  one  of  the  incisors  or  on  the  middlej 
line  of  the  vertex  is  not  heard  better,  or  so  well,  in  the  affected  ear  as] 
in  the  non-affected,  you  may  expect  some  complication,  and  the  merej 
removal  of  the  cerumen  will  not  probably  be  followed  by  much  bene-j 
ficial  result  to  the  deafness.  Toynbee  gives,  as  the  results  of  hisj 
removal  of  accumulations  of  cerumen  from  the  meatus  causing  deaf-J 
ness,  a table  of  165  cases,  of  which  60  were  cured,  43  were  improved,^ 
and  the  remaining  62  were  “either  but  slightly  or  not  at  all  improved.  M 
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Mr.  Hinton  gives  one  in  six.  as  his  proportions  of  recovery  in  the  same. 

It  will  thus  be  seen  that  in  a large  proportion  of  cases  of  accumulation 
of  cerumen  in  the  external  auditory  meatus  there  is  a complication 
i present  which  does  not  give  way  on  the  removal  of  the  cerumen,  and 
j which  clouds  the  prognosis  considerably. 

I If  you  can  easily  lay  hold  of  the  accumulation  by  means  of  the  Treatment. 
t forceps  without  risk  of  pushing  it  against  the  membrane,  and  without 
p causing  pain,  it  is  well  to  remove  it  in  that  way,  especially  if  you  are 

[removing  it  for  the  purpose  of  obtaining  a view  of  the  parts  behind 
which  you  wish  to  examine  on  account  of  some  affection  present,  as, 
should  tliere  be  some  abnormality  of  the  parts  behind,  the  passage  of  a 
strong  current  of  water  might  prejudice  them.  Hut  should  it  not  be 
|!  practicable  to  remove  the  accumulation  by  the  forceps  wdthout  causing 

1 irritation,  the  syringe  must  he  used  iu  the  manner  described  in  treating 
of  foreign  bodies  in  the  meatus. 

A lessening  of  the  secretion  is  sometimes  seen  in  acute  affections  of 
the  middle  ear,  and  in  nervous  deafness,  but,  before  making  your  dia- 
gnosis in  such,  inquiry  of  the  patient  as  to  what  he  has  done  to  the  ear 
before  coming  to  you  is  useful  iu  eliciting  a good  reason  for  the  con- 
dition found.  The  use  of  some  slight  emollient  and  attention  to  the 
primary  cause,  if  any  such  is  detected,  comprises  the  treatment. 

Foreign  bodies.  Foreign 

In  no  department  of  surgery  is  the  aphorism  that  “ blind  zeal  only  bodies, 
hurts”  more  necessary  to  he  remembered  than  in  that  relating  to  foreign 
bodies  in  the  ear.  The  form  of  the  canal  is  so  peculiar,  being  that 
of  a spiral  turning  anteriorly  inwards  and  downwards,  and  having  ex- 
pansions at  either  extremity,  and  the  forms  of  the  foreign  bodies  which 
enter  or  are  placed  in  the  meatus  are  so  varied,  that  the  efforts  to  remove 
them  by  any  other  means  than  a current  of  water  must  be  used  only 
where  the  practitioner  is  guided  by  an  accurate  knowledge  of  the  ana- 
tomy of  the  external  meatus,  if  damage  to  the  delicate  structures 
which  limit  the  inner  end  of  the  meatus  is  to  be  avoided.  So  common 
are  forcible  attempts  to  extract  by  those  unaccustomed  to  meet  such 
it  cases,  that  it  is  exceptional  that  a case  is  seen  by  the  surgeon  before 

!such  elforts  have  been  made  as  have  caused  a certain  amount  of  in- 
flammation of  the  canal  and  its  consequent  lessening  iu  caliber.  In 
such,  where  the  caliber  has  been  rendered  too  narrow'  to  admit  of  the 
^ passage  of  the  foreign  body  without  considerable  force,  the  first  indica- 
L tion  is  to  allay  the  inflammation  by  rest,  leeches,  and  fomentations.  The 
If  exudation  having  been  absorbed,  and  the  canal  having  nearly  or  wholly 
I resumed  its  normal  size,  the  surgeon  ought  to  determine  whether  there 
*•  is  a foreign  body  present,  and,  if  possible,  its  size,  form,  and  position, 

0 for  cases  continually  occur  in  which  a patient  suffering  from  chronic 
disease  of  the  middle  ear  has  the  feeling  of  a foreign  body  being  present, 

% w'hile  others  are  either  the  subjects  of  delusion  from  other  causes,  or 

5 are  attempting  to  delude  you.  This  information  is  obtained  by  means  of 
the  usual  mirror,  speculum,  and  probe,  by  the  last  of  which  you  can 
determine  if  the  body  is  hard  or  soft  or  moves  easily.  If  the  last  is  Treatment. 
^ the  case  you  may,  by  inclining  the  head  to  the  side  of  the  ear  affected, 

Kl  shake  it  out,  or  by  laying  the  one  hand  on  the  ear  a sharp  percussion 
* on  the  hand  so  placed  may  remove  it.  But  the  persevering  use  of  an 
3 injection  of  lukewarm  water  from  a four-  or  five-ounce  syringe,  the 
t point  of  the  nozzle  of  which  has  a caliber  of  from  one  to  two  milli- 
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metres,  is  the  method  which  ought  to  he  used  above  all  others,  which 
carries  with  it  the  least  danger,  and  is  by  far  the  most  successful. 
howl  being  held  by  the  patient  so  that  the  rim  is  pressed  against  tli^ 
skin  close  under  the  lobule  of  the  ear,  the  surgeon  draws  the  auricle 
upwards  and  backwards  so  as  to  straighten  the  external  meatus,  and  thel 
nozzle  being  passed  slightly  within  the  external  opening  and  pressedl 
against  the  upper  wall,  a moderately  forcible  current  is  made  to  pass] 
along  the  upper  wall,  sweep  across  the  membrana  tympani,and  by  itj 
is  directed  outwards,  in  which  latter  course  it  meets  with  the] 
foreign  body,  and,  carrying  it  with  it,  forces  it  along  the  loweH 
wall  of  the  canal  and  out  at  the  external  opening.  It  may] 
be  necessary  to  change  the  position  of  the  patient’s  head  so  as  ten 
give  the  stream  a different  direction,  according  to  the  position  of  th^ 
foreign  body  in  the  canal,  the  endeavour  being  always  to  pass  thej 
inward  current  beyond  the  body,  which  ought  to  be  influenced  only  by] 
the  outward  rush.  Should  the  body  be  impacted  it  may  be  necessary] 
to  loosen  it  by  the  probe  before  you  can  remove  it  by  the  syringe,  buy 
the  first  injections  generally  suffice  to  do  this.  This  failing,  which  is] 

extremely  rare,  and  the  bod^ 
being  soft,  you  may  pass  a hooy 
into  it  from  the  side  and  so  exj 
tract  it ; or  should  it  be  tocH 
large  for  this  you  may,  having 
fixed  it  with  the  hook  so  as  t(J 
prevent  it  passing  further  in  b^ 
your  manipulations,  pull  pieces] 
out  of  it  by  means  of  smallj 
kneed  forceps  and  so  reduce  its] 
bulk  sufficiently  to  extract  by] 
the  hook.  When  the  body  is] 
hard  and  so  formed  that  theJ 
current  cannot  have  much  in-1 
fluence  upon  it,  and  a hold  by] 
forceps  or  hook  cannot  be  ob- 
tained, Lowen  berg’s  method  oH 
bringing  the  point  of  a camel’s-'T 
hair  pencil  armed  with  joiners’J 
glue  or  other  glutinous  material! 
into  contact  with  the  body,  allow- 
ing the  viscous  substance  to  harden  and  thus  binding  the  pencil  and! 
the  foreign  body  together  and  so  extracting  them,  is  sometimes  usefulj 
Many  other  instruments  have  been  proposed  to  remove  foreign  bodies,] 
most  of  which  are  not  worthy  of  a place  in  the  surgeon’s  armament 
tarium,  but  mention  must  be  made  of  Wilde’s  wire  snare,  which  may! 
he  found  very  useful  and  has  the  advantage  of  being  very  safe,  amu 
Mr.  Durham’s  ear  forceps,  which  allows  of  the  passage  of  the  instru-j 
ment  through  a narrow  speculum — a very  great  desideratum.  _ 1 

It  may  happen  that  none  of  the  above-mentioned  means  will  enable^ 
you  to  extract  the  body,  and  yet  the  symptoms  of  pressure  on  the 
nervous  structures— giddiness,  confusion,  delirium,  &c.— are  so  urgent 
that  removal  is  imperative.  In  such  you  may  be  compelled  to  place 
the  patient  under  chloroform,  enter  the  meatus  by  loosening  the  auricle 
from  its  superior  attachments,  or  through  the  mastoid  process,  and  so 
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reach  the  offending  body  and  extract.  But  resort  to  such  serious 

! measures  will  only  be  called  for  by  the  most  pressing  symptoms,  and 
then  probably  iu  cases  where  violent  unsuccessful  efforts  to  extract 
have  been  made,  as  the  mere  presence  of  a foreign  body  in  the  external 
■meatus  rarely  causes  much  pain  or  annoyance. 

Before  attempting  to  remove  certain  bodies  it  is  necessary  to  place 
them  in  a condition  favorable  to  their  removal  or  to  allay  the  un- 
I bearable  irritation  caused  by  some  of  them.  For  example,  a ball  of 
cerumen  may  be  so  hard  that  no  instrument  will  pierce  it  sufficiently  Modes  of 
to  give  the  surgeon  sufficient  purchase  upon  it  to  extract  it,  or  it  softening 
may  be  too  large  to  pass  the  isthmus  of  the  external  meatus  without  CoSes' 
■the  use  of  undue  force.  In  such  you  are  compelled  to  soften  it  by 
I repeated  soakings  in  hot  water  or  a solution  of  glycerine,  or  some 
. alkaline  solution,  before  endeavouring  to  break  it  up.  Again,  when 
:some  small  animal  has  passed  into  the  ear  and  its  movements  are 
I causing  great  annoyance  by  irritating  the  excessively  sensitive  tym- 
; panic  membrane,  it  is  necessary  to  introduce  tobacco  smoke  or  water, 
or  a little  spirit  and  water,  or  oil,  to  kill  it,  and  at  once  allay  the 
irritation  before  attempts  at  removal  are  undertaken. 

Maggots  are  sometimes  found  in  the  external  meatus  and  tym- 
panic cavity,  especially  in  cases  of  otorrhoca,  and  are  generally  difficult 
to  remove.  Should  the  membrane  not  be  perforated  the  syringe  will 
suffice,  but,  as  in  the  cases  in  which  they  are  mostly  found  the  mem- 
brane is  perforated,  the  forceps  is  found  more  effectual.  To  allay 
the  pain  generally  occasioned  by  their  presence  the  injection  of 
ten  drops  three  or  four  times  daily  of  a lukewarm  solution  of 
a grain  of  acetate  of  lead  and  a gi’aiii  of  acetate  of  morphia  in 
an  ounce  of  water,  will  be  found  of  service.  Various  kinds  of 
aspergilli  are  met  with,  especially  in  climates  warmer  than  that  of 
England;  but  even  in  England  they  are  more  common  than  is  generally 
believed,  judging  from  the  cases  reported  in  the  medical  journals 
as  rarities  and  worthy  of  notice.  The  appearance  on  examining  the 
meatus  with  the  speculum  is  as  if  fine  meal  had  been  blown  into  the 
ear,  or  as  if  “ coal  dust  had  been  blown  on  to  white  sand.”  The  true 
diagnosis  can  be  made  certain  by  the  microscope  only.  The  parasi- 
ticides proposed  are  many,  but  warm  water  often  used  or  a mixture  of 
spirit  and  water  will  suffice  in  all  cases. 

Should  it  be  found  after  the  removal  of  any  foreign  body  that  the 
^tympanic  membrane  has  changed  its  position,  and  does  not  of  itself 
'1  recover  its  normal  situation,  the  air-bag  or  catheter  or  the  vacuum 
0 speculum  may  be  of  benefit  in  assisting  you  to  replace  it. 

J A piece  of  wadding  should  be  lightly  inserted  in  the  meatus  after 
the  removal  of  the  foreign  body,  and  kept  therefor  some  hours,  so 
flas  to  protect  the  irritated  parts  from  cold,  strong  noises,  &c. 

It  ought  to  be  remembered  that  foreign  bodies  in  the  ear  may  cause 
I many  reflex  actions,  such  as  tickling  in  the  throat,  giddiness,  pain  and 
I heaviness  in  the  head,  vomiting,  cough  and  expectoration,  sneezing, 
i inajsthesia  of  side,  epilepsy,  &c. 

u Furuncles  of  the  external  meatus  originate  generally  in  one  of  the  Furuncles. 
!•  lair-follicles  or  in  one  of  the  ceruminous  glands.  They  occur  mostly 
•I  rs  the  S3'mptom  of  some  constitutional  affection,  in  which  case  they 
"U  ire  associated  with  boils  on  other  parts,  or  of  some  deeper  local  chronic 
fl  .nflammatory  lesion,  and  are  considered  in  such  as  a favorable  sign. 
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The  long-continued  use  of  astringent  lotions,  especially  of  alum  solu- 
tions, seems  to  place  the  meatus  in  a condition  favorable  to  their  forma- 
tion, if  it  be  not  the  actual  cause  in  some  cases.  The  symptoms  they 
occasion  are  great  throbbing  and  pain,  consequent  on  the  unyielding 
condition  of  the  skin  and  connective  tissue  of  the  external  meatus  to 
the  pressure  from  the  accumulating  p.us,  fever  (especially  during  the 
evening),  sometimes  tinnitus,  a feeling  of  tension  in  the  ear,  and  more  or 
less  deafness,  according  to  the  position  and  extent  of  the  inflammation. 
They  occur  at  all  ages  and  in  all  constitutions,  but  middle  age  obtains 
by  far  the  majority  of  cases.  The  prognosis  is  favorable,  though  you 
may  be  unable  to  check  the  formation  of  new  crops,  which  go  on  for 
months,  even  in  the  most  robust  people. 

The  treatment  is  conducted  either  with  a view  to  arrest  the  development 
of  the  abscess,  or  the  foi’mation  being  complete  to  give  the  pus  free  exit. 
The  former  may  be  brought  about  by  painting  the  swelling  with  a strong 
solution  of  nitrate  of  silver  (5ss — 3j  oj  of  water)  or  a solution  of 

sulphate  of  zinc  of  the  same  strength.  The  latter  is  best  accomplished 
by  a small  narrow  knife,  so  narrow  in  the  blade  and  handle  that  it  does 
not  exclude  your  view  of  the  part  while  making  a free  incision  through 
the  boil.  After  making  the  incision  I find  it  useful  to  apply  a vacuum 
speculum  (Siegle’s — see  article  on  Affections  of  the  Membrana  Tym- 
pani)  to  the  meatus,  and  by  suction  empty  the  abscess  as  much  as 
possible  of  pus  and  at  the  same  time  obtain  a free  flow  of  blood  from 
the  wound.  The  application  of  moist  heat  afterwards  by  frequently 
filling  the  ear  with  warm  water,  and  laying  for  half  an  hour  or  so  a 
cataplasm  over  the  whole  ear  so  filled,  of  leeches  in  front  of  the  tragus 
if  there  is  much  pain,  or  of  a plug  of  cotton  which  has  been  saturated 
with  glycerine  (Fisher),  changed  twice  daily,  for  the  same  purpose,  and 
the  judicious  use  of  purgatives,  result  in  a favorable  termination  to  the 
particular  boil  in  question,  but  the  constitutional  treatment  must  follow 
to  prevent,  if  possible,  the  development  of  others.  As  a local  preven- 
tive, Mr.  Hinton  considered  that  the  application  to  the  meatus  of  red  or 
white  precipitate  ointment  was  of  service. 

Narrowing  of  the  meatus  in  the  cartilaginous  portion  occurs  not  un- 
frequently  in  the  aged,  on  account  of  the  tense  tissue-bundles  of  the 
posterior  and  upper  walls  having  become  loosened  and  sunk  forwards 
against  the  anterior  wall.  This  narrowing  seldom  leads  to  complete 
closure,  and  therefore  does  not  influence  the  hearing  power  to  any 
extent,  but  its  presence  prevents  the  normal  exit  of  the  cerumen,  and  so 
tends  to  the  formation  of  cerumen  balls  beyond  the  narrowed  part  of  the 
meatus  and  their  results.  Other  narrowings,  besides  those  which  are 
congenital,  arise  from  thickening  of  the  skin  after  frequent  attacks  of 
inflammation  of  the  meatus,  after  furuncle  and  other  tumours,  eczema, 
and  the  long  use  of  astringent  lotions  or  ointments.  Except  in  the 
case  of  tumours,  you  may  widen  the  canal  by  the  use  of  the  Laminaria 
digitata  or  sponge  dilators  sufficiently  to  form  your  diagnosis  and  apply 
remedies. 

Treat  any  affection  of  the  tympanic  cavity  which  may  be  present. 
Keep  the  canal  clear  of  cerumen  and  epidermis  by  injections  of  luke- 
warm water  or  the  passage  of  a dry  camel’s  hair  pencil,  and  by  the 
use  of  small  ivory  bougies,  gradually  increased  in  size  so  that  the 
amount  of  pressure  may  be  kept  up,  promote  ab.sorptiou. 

Exostoses  of  the  meatus  are  found  in  individuals  of  the  gouty,  rheu- 
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i matic,  and  syphilitic  diatheses,  though  their  connection  with  this  last 
Ji  diathesis  is  not  well  established.  They  are  certainly  frequent  in  the 
h meatus  of  good  livers,  who  are  likely  to  have  their  mucous  membranes 
If)  frequently  congested.  On  looking  into  the  meatus  an  elevation  is  seen, 

3 generally  about  the  middle  third,  the  skin  over  which  is  reddened  and 
a moist,  and  pressure  on  which  by  the  sound  causes  pain. 

il’  The  treatment  is  not  satisfactory,  unless  the  exostosis  has  a pedicle.  Treatment. 

ii  in  which  case  it  may  be  broken  off.  In  other  cases,  having  paid  at- 
i;  tention  to  any  affection  causing  congestion  of  the  mucous  membrane  of 
I the  tympanic  cavity,  the  application  of  iodine  to  the  growth  itself, 
f and  behind  the  ear,  so  as  to  keep  up  a slight  counter-irritation  for  a 
ij  lengthened  time,  and  the  exhibition  of  it  internally,  offer  the  best  hopes 
9f  of  resolution.  Should,  however,  the  exostosis  prevent  the  exit  of  pus 
i|  from  the  parts  internal  to  it,  the  formation  of  a channel  by  a hammer 

and  chisel,  trephine,  dentists’  drill,  or  electrolysis,  and  the  maintaining 

4 of  it  by  tents,  may  be  imperative  for  the  purpose  of  keeping  the  parts 
clean  and  the  application  of  medicaments  to  the  parts  beyond. 

Hyperostosis  of  the  bony  meatus  is  seen  after  a chronic  otorrhcea  and  Hyperostosis, 
generally  extends  through  the  whole  of  the  bony  canal.  It  is  caused 
by  inflammatiou  of  the  periosteum,  which  results  in  a well-developed 
bony  formation.  The  skin  along  the  narrowed  portion  of  the  canal  is 
more  or  less  congested.  The  treatment  is  that  of  exostosis. 

Molluscous  tumours  of  the  meatus  consist  of  accumulated  laminm  of  Molluscous 
epiderra  is  aud  sebaceous  matter,  enveloped  in  a thick  membrane.  Though  tumours, 
thus  composed  of  comparatively  innocuous  material,  they  have  the  power 
»|  of  causiugabsorption  of  the  bone  lying  in  contact  with  it,  passing  through 
it  by  a clean  cut  aperture  without  affecting  the  bony  sides  of  the  canal 
thus  caused,  and  so  pursuing  their  course  pass  to  aud  press  on  the  parts 
beyond,  causing  symptoms  varying  according  to  the  parts  implicated. 

The  diagnosis  of  this  molluscous  tumour  from  exostosis  is  made  by  press- 
ing a probe  on  the  skin  over  the  tumour,  aud  noting  the  hardness  of  the 
enlargement.  Laying  open  the  tumour,  washing  out  the  accumulated 
epidermis  by  the  syringe,  aud  withdrawung  by  the  forceps  the  lining 
membrane,  is  the  treatment  recommended. 

Syphilitic  affections  of  the  meatus  occur  as  fissures  and  ulcerations  Syphilitic 
: near  the  orifice,  condylomata,  and  exostoses.  The  ulcerations  exhibit  affections  of 
the  usual  punched-out  irregular  contour  and  discharging  surface.  The 
E treatmeut  is  the  usual,  general  aud  local. 

1 Inflammation  of  the  external  auditory  meatus,  or  ostitis  externa,  is  an  otitis 
I inflammatory  afi'ection  of  the  cutaneous  tissues  of  that  canal,  involving  externa. 

1 more  or  less,  according  to  the  violence  of  the  attack,  the  periosteum  of 
I the  osseous  part  of  the  canal  aud  the  membrana  tympaui.  The  patient  Symptoms. 

I complains  of  a continual  itching  sensation,  with  a feeling  of  heat  and 
dryness,  in  the  canal,  which  compel  him  to  pass  any  suitable  instrument 
which  may  be  at  hand  into  the  meatus  for  the  purpose  of  scratching  the 
part  implicated.  This  irritation  may  pass  off  without  forcing  the  patient 
to  seek  advice,  or  it  may  pass  on  to  one  of  pain  shooting  over  all  the 
affected  side  of  the  head,  increased  by  every  motion  of  the  head,  or  by 
mastication,  and  accompanied  by  a feeling  of  fulness  in  the  ear,  by  fever 
and  deafness.  After  this  congested  state  has  lasted  for  two  or  throe 
days  that  of  exudation  enters,  at  first  as  a bright  watery  discharge, 
which  gradually  assumes  a mucous  character,  and  this  in  its  turn  gives 
way  to  a yellow  pm-ulent  appearance.  The  pain,  which  till  how  has 
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been  usually  severe,  subsides  wlien  the  purulent  discharge  shows  itself, 
or  soon  afterward.s,  and  the  patient  feels  lighter  and  freer  of  the  sen^ 
sation  of  “ numbness  ” or  “ fulness  ” of  which  he  before  complained.  A 
favorable  termination  without  any  treatment  may  now  take  place, 
though  more  frequently  the  affection  becomes  chronic  and  the  patient 
suffers  from  recurrent  attacks  on  being  affected  by  any  exciting  cause. 

In  examining  the  ear  it  is  not  atways  easy  to  arrive  at  a satisfactory 
diagnosis  on  account  of  the  painful  swelling  of  the  canal,  which  is 
particularly  sensitive  about  the  middle  third,  and  resents  the  in- 
troduction of  a speculum.  When  you  are  able  to  introduce  the 
speculum  sufficiently  well  to  see  the  inner  part  of  the  meatus  you  may  . 
find  a mass  of  moist  or  macerated  white  epidermal  lamellae  obstruct-  ■ 
ing  your  view  of  the  membrane,  necessitating  the  careful  use  of  the  ' 
forceps  or  injection  of  warm  water  for  their  removal.  Having  re- 
moved these  and  obtained  a view  of  the  membrana  tympani,  you  find 
in  those  cases  in  which  that  membrane  is  affected  (and  it  is  rare  that 
you  are  consulted  before  it  is  so),  the  vessels  of  the  membrane  increased 
in  number  and  size  and  fully  injected,  or,  if  the  case  has  reached  a 
further  stage,  the  single  vessels  are  no  longer  visible,  and  the  whole  ' 
has  a resemblance  to  a red  blennorrlioeic  conjunctiva.  The  natural 
angle  formed  by  the  skin  of  the  external  meatus  and  its  continuation 
with  the  dermoid  layer  of  the  membrana  tympani  is  obliterated,  or 
nearly  so,  by  the  pressure  of  the  exudation  inside  the  cutaneous  tis- 
sues. But  the  exudation  may  be  so  great  and  may  have  so  narrowed 
the  canal  of  the  meatus  that  only  a small  part  of  the  membrane  can  be  1 
seen,  its  appearance  depending  upon  the  part  seen  and  the  stage  of  the  * 
affection.  The  acute  stage  being  neglected,  it  passes  gradually  into  1 
the  chronic  form,  in  which  there  is  generally  little  swelling  of  the 
meatus,  possibly  here  and  there  slightly  macerated  or  pus-covered  spots 
which  bleed  easily  on  being  acted  on  by  the  speculum,  or  brown,  badly  ’ 
smelling  crusts  standing  upon  half-dried  secretions.  The  amount  of 
secretions  vary  from  a moisture  discernible  at  the  external  opening  of 
the  meatus  to  three  or  four  ounces  daily  of  a high-.smelling  yellow 
yellow  discharge,  and  changes  by  the  seasons  and  other  influences. 
The  alarming  results  of  the  affection  are  dependent  upon  the  con- 
tinuance of  this  otorrhoea,  wffiich,  if  of  long  standing,  may  cause 
opacity  or  thickening  of  the  membrane,  polypi,  maceration  of  the  ; 
surrounding  tissues,  with  ulceration  of  the  membrane  and  its  conse-  ' 
quences,  inflammatory  and  purulent  processes  in  the  dura  mater  and 
its  sinuses.  These  latter  are  especially  frequent  in  children  in  whom 
the  conditions  for  the  transmission  of  such  processes  are  easy. 

The  diagnosis  of  this  diffuse  inflammation  of  the  meatus  from  that 
of  furuncle  of  the  meatus  is  made  by  means  of  a speculum  in  which  a 
small  mirror  placed  at  the  end  of  the  instrument  may  be  revolved  so 
as  to  give  the  observer  a reflected  image  of  the  different  parts  of  the 
meatus  in  succession,  or  by  means  of  Blake’s  small  mirrors ; or  should 
neither  of  these  be  admissible  by  the  contraction  of  the  meatus,  by  the 
moist  appearance  of  the  dermoid  covering  of  the  membrana  tympani 
in  furuncle,  the  same  layer  in  otitis  externa  having  the  appearance  or 
the  rest  of  the  meatus. 

The  causes  of  inflammation  are  the  passing  of  any  acute  or  chronic 
exanthemata  to  the  meatus,  irritation  or  injuries  to  the  ear,  as  by  the 
application  of  heat  or  spirits  to  the  meatus,  the  prolonged  use  of  m- 
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[jections,  the  pressure  of  foreign  bodies,  the  passage  of  cold  currents 
,,of  air  or  water,  the  noii-drying  of  the  ear  and  hair  round  it  thoroughly 
iafter  washing,  the  presence  of  fungi,  and,  in  short,  anything  causing 
ja  congestion  and  irritation  of  the  lining  membranes  of  the  meatus, 
i The  affection  may  run  its  course  in  ten  or  fourteen  days  if  the 
ipurulent  stage  has  not  been  reached,  but  that  stage  having  super- 
Uvened  it  lasts  from  five  to  eight  weeks  generally. 

d The  prognosis  in  a usual  primary  case  under  treatment  is  favorable.  Prognosis. 

I but  relapses  are  common.  Tlie  form  following  an  acute  exanthem  is 

ivery  different,  as  should  the  middle-ear  inflammatory  process  be  well 
developed,  and  the  membrane  much  affected,  the  chances  of  saving  an 
il  entire  membrane  are  lessened. 

d The  treatment  is  etiological.  If  there  are  foreign  bodies  present  Treatment. 
^ their  removal  demands  your  first  attention,  and  after  this  the  preven- 
jtion  of  any  purulent  accumulation  and  the  use  of  frequent  injections 
of  warm  water  are  the  chief  treatment.  Should  the  swelling  be  great, 
ll'scarification  of  the  meatus,  or  an  incision  and  abstraction  of  blood  by 
the  vacuum  speculum,  seems  to  be  of  more  use  than  any  other  means  in 
causing  a speedy  subsidence  of  the  thickened  membranes,  which  you 
may  also  assist  by  keeping  up  a pressure  on  the  circumference  of  the 
canal  by  charpie  gently  pressed  into  the  meatus,  being  careful  that  the 
charpie  is  frequently  renewed  and  the  meatus  cleared  of  discharge. 

What  is  called  Wilde’s  incision,  from  its  having  been  first  brought  into  Wilde’s 
notice  by  Sir  William  Wilde,  is  a favourite  means  of  remedy  with  some,  incisiou. 
and  in  the  relief  of  pain,  or  as  a means  of  giving  exit  to  any  exudation 
which  may  have  passed  towards  the  mastoid  process,  is  very  useful. 

It  consists  in  making  an  incision  down  to  the  bone  over  the  mastoid 
process,  at  a distance  of  from  half  to  three  quarters  of  an  inch  from  the 
auricle,  carefully  avoiding,  if  possible,  severing  the  posterior  auricular 
artery.  The  application  of  leeches  in  front  of  the  tragns  (shonld  the 
patient  be  too  timid  to  allow  of  the  abstraction  of  blood  by  incision  or 
*■  scarification)  is  advisable  where  the  pain  is  severe.  During  the  painful 
stage  no  strong  astringent  lotions  must  be  used,  those  of  a sedative 
nature  being  preferred,  as  morphia,  in  the  strength  of  gr.j  to  aq.  dest. 

Jss,  or  sulphate  of  atropine  gr.  ij  to  This  stage  being  passed,  the 
<|use  of  the  customary  astringent  lotions — alum,  sulphate  of  copper, 
i sulphate  of  zinc,  in  solutions  of  from  one  to  four  grains  to  the  ounce, 
lor  nitrate  of  silver  of  from  ten  to  twenty  grains  to  the  ounce — are, 

4 with  attention  to  any  complication  of  the  middle-ear  apparatus  and  to 
8 the  diathesis  present,  sufficient  to  ensure  a favorable  course.  Should 
^the  afEection  have  assumed  the  chronic  form,  stronger  solutions  of  the 
8 istringcnts  mentioned  ought  to  be  employed ; and  the  keeping  up  of  a 
II  30unter-irritation  behind  the  mastoid  by  tincture  of  iodine,  cantha- 
> .'ides  ointment,  or  other  irritant,  will  be  found  serviceable. 


Polypus. 

ft  Aural  polypi  generally  show  themselves  during  a chronic  purulent  Polypus, 
nilscharge  from  the  tympanic  cavity  or  external  meatus,  and  are 
Oiot  only  caused  by  such  a discharge,  but  are  themselves  a means 
J )f  increasing  it  by  furnishing  an  additional  secreting  surface,  and,  by 
'S  preventing  the  exit  of  discharge,  keeping  the  parts  pressed  upon  by 
'(|>he  pus  in  an  unhealthy  irritable  condition.  They  are  of  different  forms 
« ind  appearances,  being  of  a lively  red,  rich  in  blood,  soft  and  easily 
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bled  by  touching,  or  firm  and  solid  with  a glancing  surface,  grape-like  or  ■ 
ragged,  so  small  that  their  presence  can  only  be  determined  by  a care- 
ful  inspection  of  the  deeper  parts,  or  so  large  that  they  protrude  from  the  ^ 
meatus.  Their  positions  are  as  varied  as  their  forms,  as  they  arise  from 
any  part  of  the  meatus  or  tympanic  cavity  or  membrane,  the  different ; 
authorities  not  being  agreed  as  to  which  are  the  most  frequent  sites. . 
Happily  their  diagnosis  and  treatment  are  the  same,  the  former  being  ■ 
their  capability  of  displacement  by  the  sound,  and  the  latter  their  ■ 
removal  either  by  caustics,  astringents,  the  forceps,  scissors,  knife, , 
Treatment,  hooks,  the  galvanic  cautery,  or  Wilde’s  snare.  If  the  polypus  is  i 
sensitive,  which  is  not  usually  the  case,  and  the  patient  will  not . 
suffer  the  removal  by  instruments,  the  application  of  undiluted . 
liquor  plumbi,  or  alum,  or  tannin  powder,  regularly  for  a time, , 
care  being  taken  that  each  new  application  meets  with  a clean . 
surface,  will  suflSce;  but  the  treatment  above  all  others  is  the  imme- 
diate removal  by  instruments  as  far  as  possible,  and  the  application 
thereafter  to  the  root  of  some  caustic,  such  as  acetic,  nitric,  or  chromic 
acid,  by  means  of  a glass  rod  or  a piece  of  wood.  The  instruments 
employed  for  the  purpose  are  numerous,  those  which  I find  most  useful . 
being  Wilde’s  snare,  Durham’s  forceps,  and  Hinton’s  forceps.  Wilde’s  i 
snare  is  especially  valuable,  as  by  its  means  you  are  capable  of  reducing  ; 
a polypus  to  a considerable  extent  without  endangering  any  of  the  ■ 
structures  near  it,  while  the  others  have  the  advantage  of  easier  • 
adaptation  to  an  excrescence  which  is  difficult  of  reaching.  Should  1 
the  polypus  be  very  small,  or  so  situated  that  you  cannot  use  a cutting  : 
or  tearing  instrument,  the  application  of  a thin  layer  of  nitrate  of : 
silver,  obtained  by  heating  a crystal  of  the  caustic  over  the  flame  of  a i 
spirit  lamp  and  placing  a probe  or  piece  of  stout  silver  wire  against  the  : 
heated  crystal,  will  be  found  useful  in  cauterising  it,  and  at  the  same  i 
time  limiting  the  application  to  the  desired  spot,  which  is  not  so  easy  ■ 
when  solutions  are  employed.  After  tne  removal  of  the  polypus  the ) 
disease,  of  which  the  growth  was  only  a symptom,  must  be  attended  to. 


Affections  of  Affections  of  the  Middle  Ear. 

the  middle  Injuries  to  the  membrana  tympani. — Eupture  of  a healthy  tympanic : 
membrane  is  usually  caused  by  the  introductiou  of  some  sharp  instru-  ■ 
ment  through  the  external  meatus,  the  efforts  to  extract  some  foreign 
Injury  to  tlie  body  from  that  canal,  or  by  a sudden  concussion  over  the  auricle,  as  by 
tympanic  a blow  from  the  hand,  the  unexpected  explosion  of  artillery,  or  such  like, 
membrane,  diagnosis  of  rupture  in  such  is  easily  ascertained,  but  medico-legal  1 

questions  sometimes  arise  in  w'hich  it  is  necessary  to  determine  whether  t 
a rupture  was  caused  by  a blow  on  the  ear  or  was  present  before  the  i 
blow  was  given,  or  whether  the  membrane  was  in  such  an  unhealthy  r 
condition  that  it  would  be  easily  injured.  The  rupture  of  a healthy  r 
membrane  caused  by  a blow  is  usually  a long  gaping  tear,— the  gaping  { 
depending  on  the  action  of  the  radiating  fibres  of  the  middle  layer, — - 
the  edges  of  which  have  a coating  of  blood  upon  them.  The  rest  of  / 
the  membrane  is  healthy,  free  of  thickening,  opacities,  cretaceous  or  r 
other  deposits,  though  possibly  hyperaemic.  On  passing  a current  of  f 
air  through  the  Eustachian  you  hear  a continuous  broad  soft  sound,  . 
unlike  the  broken  hiss  from  the  perforation  of  a diseased  membrane,  . 
unless  some  time  has  elapsed  since  the  rupture  was  made,  in  which  i 
case  infiltration  and  exudation  may  have  occurred,  giving  the  appear-  ■ 
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ances  and  sounds  of  a diseased  merntrane.  The  prognosis,  unless  pus  Prognosis  of 
has  formed  to  some  extent,  and  deafness  to  a considerable  extent  is  mpt'u’®- 
present,  is  very  favorable,  and  the  perforation  will  be  quickly  healed 
without  further  treatment  than  keeping  the  membrane  protected  from 
cold.  Should,  however,  considerable  deafness  and  tinnitus  have  occurred 
from  a blow,  either  with  or  without  rupture  of  the  membrane,  the 
prognosis  is  unfavorable,  as  probably  the  stapes  has  been  driven  into 
the  labyrinth,  tearing  the  nerve-fibres  and  possibly  remaining  fixed 
there,  and  you  must  keep  the  patient  a lengthened  time  under  obser- 
vation before  giving  any  opinion  of  what  the  results  will  be. 

Inflammation  of  the  membrana  tympani,  or  myringitis,  is  probably 
always  associated  with  some  affection  of  the  internal  or  external  parts 
contiguous  to  it.  The  diagnosis  and  treatment  will  be  found  in  the 
description  of  inflammation  of  the  external  meatus. 

In  examining  the  membrana  tympani  the  points  to  be  noted  are  its 
colour,  transparency,  lustre,  light  cone,  inclination,  curvature,  entirety, 
tension,  whether  adhesions  are  present  or  not,  and  the  position  of 
the  mallens,  especially  of  its  short  process.  For  a full  description 
of  these  we  must  refer  the  reader  to  Politzer’s  ‘Beleuchtungsbilder 
des  Trommelfills  ira  Gesunden  und  Kranken  Znstande,’  Wien,  1865, 
hut  the  following  short  note  of  changes  seen  in  the  most  com- 
mon affections  in  which  it  is  implicated  may  be  found  useful  in 
diagnosis.  In  acute  inflammation  the  membrane  is  smooth  and  glisten- 
ing, and  more  or  less  red  according  to  the  amount  of  hypersemia 
present.  When  the  mucous  layer  is  hypertrophied,  and  accordingly 
a greater  amount  of  secretion  present  than  in  the  normal  state,  the 
membrane  is  less  shining  than  natural,  and  has  a whitish-grey  parchment 
look.  If  there  is  a considerable  accumulation  of  mucus  which  has 
lain  in  contact  with  the  membrane  for  some 
time,  it  assumes  a sodden  appearance  as  if 
the  parchment  had  been  steeped  in  fluid. 

The  changes  of  inclination  and  curvature  of 
the  membrane  depend  upon  closure  of  the 
Eustachian  tube,  adhesions  to  the  other  walls 
of  the  cavity,  accumulations  of  pus,  mucus, 
or  tumours,  internal  or  external  to  the  cavity, 
and  perforations  or  thinnings  of  the  mem- 
brane, and  can  only  be  diagnosed  by  seeing 
numerous  cases  at  an  aural  clinique.  The 
fact  that  usually  only  one  eye  is  brought  to 
bear  at  a time  on  the  membrane  makes  it 
difficult  for  the  observer  to  judge  of  dis- 
1 placement,  protrusions,  or  any  changes  in 
< which  the  judging  of  distance  is  required 
till  he  has  accustomed  himself  to  the  use  of  one  eye  only. 

Chronic  perforation  of  the  membrana  tympani  is  one  of  the  most 
common  affections  of  the  ear  ou  which  you  will  be  consulted.  The 
. diagnosis  of  the  affection  is  easy,  either  by  the  speculum,  by  asking  the 
patient  to  drive  a current  of  air  by  a forcible  expiration  through  the 

Eustachian  tubes,  the  nostrils  and  lips  being  held  firmly  together, this 

method  being  called  Valsalva’s  method — by  passing  a current  of  air  from 
it  Politzer’s  bag,  as  described  under  malformations  of  the  external  ear,  or 
k by  passing  the  Eustachian  catheter  and  forcing  a current  of  air  from 
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the  mouth  or  from  an  india-rubber  bag  through  the  catheter.  By  these 
three  last  methods  you  will  obtain— the  Eustachian  tubes  being  open — 
a sound  more  or  less  of  a hissing  character,  depending  upon  the  rush  of 
a column  of  air  through  a small  orifice.  The  usual  causes  of  the  per- 
foration of  the  membrane  apart  from  those  of  a traumatic  origin  are 
scarlet  fever,  measles,  tuberculosis,  and  any  greatly  debilitating  affec- 
tion in  which  the  mucous  membranes  are  affected. 

The  prognosis  is  regulated  greatly  by  the  dyscrasia  present,  but  it 
ought  always  to  be  remembered  that  a perforation  may  heal  without  ; 
leaving  any  discernible  pathological  changes,  and  without  in  the 
slightest  recognisable  degree  lessening  the  power  of  hearing.  The 
hopes  for  such  a happy  result  are  the  greater  the  shorter  the  acute 
attack  which  has  caused  the  perforation,  while  it  is  rare  after  a chronic 
affection  accompanied  by  otorrhoea  j but  no  opinion  ought  to  be 
hazarded  till  you  have  carefully  washed  out  the  ear  and  seen  the 
extent  of  the  perforation  and  losses  which  have  already  resulted  there- 
from. The  process  of  healing  is  known  by  a gradual  diminution  of 
the  secretion  and  of  the  perforation,  the  cicatrix  being  formed  by  the 
dermoid  and  mucous  layers,  but  of  a much  more  delicate  structure 
than  the  natural  layers,  and  not  separable  into  laminae.  The  hopes  of 
Treatment  of  cicatrisation  are  at  an  end  for  the  time  when  the  edges  of  the  perfora- 
perforation.  become  cicatrised  and  a gap  still  remains,  but  a new  impetus  may 

be  given  to  the  regeneration  by  any  future  affection  which  causes  a 
hyperaemia  in  the  part  and  a softening  of  the  cicatricial  edges  of  : 
the  perforation. 

In  the  treatment  of  a perforation  the  rule  is  to  close  it  if  possible, 
on  account  of  tbe  exposure,  caused  by  the  perforation  of  the  tender  - 
mucous  membrane  of  the  tympanic  cavity  to  cold  air  or  water,  dust  and 
other  foreign  bodies.  These  by  their  irritation  may  cause  a purulent 
discharge,  and  that  being  once  present  may  lead  to  results  of  the  most 
disastrous  nature.  But  if  the  perforation  have  existed  some  time,  and  1 
be  of  a considerable  extent,  the  question  arises  whether  the  closing  ■ 
of  the  perforation  will  not  impair  the  patient’s  hearing  power,  and  1 
before  doing  anything  to  close  such  it  is  advisable  to  temporarily  close  t 
the  gap  by  a drop  of  glycerine  or  other  thick  fluid  and  note  the  effects.  . 
Should  the  result  be  to  lessen  the  hearing  power  to  any  considerable  ; 
extent,  you  must  carefully  consider  the  probabilities  before  deter-  ■ 
mining  upon  your  action.  While  the  affection  is  still  in  the  acute  j 
stage,  the  keeping  of  the  parts  clean  by  gentle  injections,  and  the  ■ 
use  of  some  slight  astringents  for  the  purpose  of  reducing  the  secre- 
tion of  the  membrane  and  bringing  it  into  a more  normal  condition,  , 
are  all  that  are  required,  with  the  use  of  a little  wadding  in  the  ear  • 
when  the  patient  goes  out,  unless  the  weather  is  very  mild,  when  tbe  ^ 
latter  may  be  dispensed  with.  Should  discharge  be  present  which  by 
some  means  has  become  thickened,  and  by  its  presence  closes  or  tends  ; 
to  close  the  Eustachian  tube,  Politzer’s  operation  ought  to  be  done  now  i 
and  again  ; and  if  this  is  not  sufficient  of  itself  the  softening  of  such  an 
accnmulation  by  an  alkaline  solution  as  bicarbonate  of  soda  5ss — jj  to  an 
ounce  of  water,  and  then  the  Politzeration  will  suffice  to  remove  it.  . 
Should  you  determine  to  try  to  close  a large  perforation  you  carefully  f 
and  gently  stimulate  the  edges  of  the  perforation  by  the  application  to  j 
them  of  nitrate  of  silver  or  other  irritant,  either  in  solution  or  by  touch-  • 
ing  the  moistened  edges  with  a thin  layer  of  the  crystals  placed  on  a t 
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probe  as  mentioned  in  the  treatment  of  granulations,  or  by  abrading 
the  edges  with  a knife,  conical  file,  or  plug  of  wadding,  turned  in  the 
perforation.  But  if  you  fail  to  close  it  by  the  growth  of  new 
cicatricial  tissue,  and  yet  believe  that  its  closure  would  improve, 
or  at  least  not  imnair,  the  hearing  capability,  you  may  resort 
to  the  artificial  drum',  the  success  of  which  in  some  cases  is  very  great. 
Numerous  modifications  of  artificial  drums  have  been  proposed,  but 
the  most  simple,  most  easily  applied,  and  one  that  is  as  successful  as 
any  other,  is  a piece  of  cotton  wadding  moistened  in  water  or  some 
antiseptic  solution,  and  applied  over  the  perforation  and  lapping  con- 
siderably over  the  edges.  The  ditficulty  of  its  use  is  its  first  adapta- 
tion, but  if  once  applied  successfully  the  patient  can  adapt  it  in  future 
for  himself  more  truly  and  quickly  than  his  medical  attendant.  The 
conclusion  as  to  whether  it  will  be  of  benefit  or  not  must  only  be  arrived 
at  after  several  attempts  have  been  made,  changing  the  point  of  pressure 
and  adapting  it  more  closely  to  the  remnant  of  natural  membrane  at 
different  points  at  each  attempt.  When  it  has  been  used  for  some 
time  with  success  the  patient  feels  it  very  inconvenient  to  be  without 
it.  If  found  of  service,  it  ought  not  to  be  worn  above  an  hour  or 
two  at  a time  for  some  days,  gradually  increasing  the  duration  of  its 
application,  but  always  removing  it  at  night,  and  the  patient  should 
be  directed  to  attend  to  the  most  perfect  cleanliness  at  each  renewal  of 
the  wadding.  How  the  artificial  membrane  acts  is  still  a matter  of 
doubt.  It  is  considered  that  it  is  a support  to  the  ossicles  and  mem- 
branes, and  this  is  probably  its  action  in  the  majority  of  cases.  From 
observations  at  the  ditt’erent  positions  in  which  they  increase  the 
hearing  power,  I think  they  may  have  also  a resonating  action. 

Artificial  perforation  of  the  tympanic  membrane. — Having  spoken  of  Artificial 
the  means  of  closing  a perforation,  it  is  convenient  here  to  speak  of 
artificial  perforation  of  the  membrane.  The  operation  is  recommended  tympanic 
in  cases  of  accumulations  of  pus  or  mucus  within  the  tympanic  niembrane. 
cavity,  of  impassable  stricture  of  the  Eustachian,  of  thickening  of  the 
membrane,  of  adhesions  of  the  membrane  to  the  tymi)anic  walls,  in 
cases  of  tinnitus,  and  in  cases  where  no  benefit  is  derived  after  prolonged 
use  of  other  curative  means  and  the  diagnosis  is  not  clear,  but  the 
acoustic  is  not  much  affected.  That  benefit  may  be  derived  in  all  such 
cases  cannot  be  denied,  but  unhappily  we  are  not  yet  in  a position  to 
say  that  perforation  will  benefit  tbis  or  that  case,  except  in  cases  of 
accumulation.  The  point  of  operation  is  determined  in  cases  of 
accumulation  by  the  point  of  the  membrane  at  which  bulging  is  present, 
while  in  other  cases  a spot  behind  the  manubrium  is  usually  chosen. 

Bringing  the  membrane  well  into  view  by  the  usual  method,  the  opera- 
tion is  made  by  means  of  one  of  the  numerous  instruments  which  have 
been  proposed  for  the  purpose.  If  it  is  merely  as  an  experimental 
proceeding,  to  determine  whether  an  opening  will  be  of  benefit  to  the 
hearing,  or  for  the  purpose  of  allowing  the  exit  of  pus  or  mucus,  a 
small,  plain,  double-edged  scalpel  is  all  that  is  required.  Having  made 
the  opening  sufficiently  large,  you  remove  all  impediments  to  the 

9 passage  of  sound  by  causing  an  air  douche  to  be  passed  through  the 

* cavity  by  one  of  the  usual  methods,  having,  if  necessary,  previously 
I softened  any  accumulations.  It  being  thus  empirically  determined 

i I that  a permanent  opening  in  the  membrane  would  be  desirable,  you 

« I attempt  to  keep  the  opening  from  closing  by  a bougie  or  Politzer’s 
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eyelet,  by  inaldng  the  perforation  by  the  galvano-cautery,  by  removing 
a part  of  the  malleus  with  a portion  of  the  membrane,  by  the  constant 
use  of  the  air  douche,  by  repeated  removals  of  the  cicatricial  mem- 
brane, by  digestion  with  pepsine,  acids,  &c.  But  as  yet  no  method  has 
been  proposed  which  acts  with  certainty  of  success. 

The  ordinary  affections  of  the  middie  ear  which  the  general  practi- 
tioner will  be  called  upon  to  treat  are  included  under  the  title  of 
“ catarrhal  affections,”  and  may  be  of  an  acute  or  chronic  character. 
The  principal  objective  symptoms  of  acute  catarrh  are  a hyperaemic 
swellingof  the  mucous  membrane,  with  an  increased  secretion  therefrom, 
the  pharyngeal  mucous  membrane  near  the  orifice  of  the  Eustachian 
tube  leading  to  the  affected  ear  being  nearly  always  implicated.  This 
state  of  the  mucous  membrane  gives  to  the  observer  who  passes  a current 
of  air  through  the  Eustachian  tube  and  listens  by  means  of  an  otoscope, 
one  end  of  which  is  placed  in  the  meatus  of  the  patient  and  the  other 
in  his  own,  sounds  ranging  from  a harsh  dry  sound,  like  that  caused 
by  distending  a dry  bladder,  to  a true  mucous  rale.  The  tympanic  mem- 
brane varies  in  appearance,  according  to  the  stage  of  the  affection,  from 
that  of  a glancing  polished  copper  plate  to  that  of  a dull  wet  bladder, 
from  which  all  bright  reflex  has  gone,  corresponding  to  the  dry  and 
infiltrated  states  of  the  tissues.  A more  or  less  obliteration  of  the 
malleus  may  be  present,  depending  upon  the  passage  of  the  exudation 
between  the  layers  of  the  membrane.  A bulging  of  the  membrane 
will  be  observed  should  an  accumulation  of  fluid  have  taken  place  to  a 
considerable  extent.  The  chief  subjective  symptoms  are  a pain  in  the 
depth  of  the  ear,  which  is  increased  by  every  motion  of  the  parts,  such 
as  by  coughing  or  swallowing,  an  Impairment  of  hearing,  a feeling  of 
heaviness,  fulness  or  pressure  in  the  ear,  often  described  as  a “ drop  of 
water  in  the  ear  ” tinnitus  of  various  characters,  as  singing,  knocking, 
or  surging,  the  position  of  which,  whether  outside  or  inside  the  head, 
the  patient  cannot  always  tell,  giddiness,  confusion  of  thought,  and 
other  symptoms  of  pressure.  The  subacute  form  is  merely  a combina- 
tion of  the  same  symptoms  in  a milder  degree.  If  the  case  is  pro- 
perly attended  to  while  in  the  acute  stage  no  graver  disturbances  of 
the  organism  ought  to  arise,  but  it  must  always  be  remembered  that 
the  tendency  of  the  affection  being  to  thickening  and  swelling  of  the 
membranes  implicated,  adhesions  and  solderings  are  apt  to  take 
place  between  the  closely  situated  delicate  structures  of  the  tympanic 
cavity.  The  general  position  of  such  adhesions  is  between  the  manu- 
brium and  promontory,  the  tympanic  membrane  and  incus  or  stapes, 
the  tendon  of  the  tensor  tympani  and  stapes,  and  especially  often 
in  the  niches  of  the  two  fenestrse,  binding  the  walls  together  or  to  the 
stapes. 

But  should  the  acute  stage  be  neglected  the  acute  passes  into  the 
chronic  form,  generally,  like  the  acute,  implicating  both  tube  and 
cavity.  It  may,  however,  be  localised,  and  consist  in  repeated  swell- 
ings with  gradual  condensations  and  thickenings  of  the  mucous  mem- 
brane, which  becomes  gradually  less  elastic,  and  by  proliferation  form 
bands  in  the  cavity.  These  by  their  physical  qualities  as  well  as  by 
their  interference  with  the  swinging  faculty  of  the  sound-conducting 
apparatus  materially  interfere  with  the  hearing  capabilities.  This 
chronic  form,  once  established,  is  most  obstinate  to  treatment,  and 
leads  to  increase  of  the  deafness,  which  depends  more  ou  the  locality 
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of  the  changes  than  on  their  extent.  It  also  causes  an  increase  of  the 
symptoms  of  pressure,  the  tinnitus  possibly  becoming  so  harassing 
that  persons  have  been  known  to  have  committed  suicide  to  escape 
from  it,  and  often  causing  such  depression  by  the  effects  of  the  vertigo 
and  vomiting  which  it  occasions  that  an  inclination  to  resort  to  intoxi- 
cating fluids  is  thereby  aroused. 

The  prognosis  is  generally  favorable,  but  the  treatment  is  prolonged  Prognosis, 
over  such  an  extent  of  time  that  the  patient  frequently  ceases  to  attend 
before  restoration  is  accomplished,  or  aid  is  not  sought  in  time  to  pre- 
vent changes  which,  having  once  occurred,  cannot  be  undone.  In  these 
cases  we  must  endeavour  to  stay  the  course  of  the  disease,  which  if  left 
to  itself  will  certainly  lead  to  total  deafness.  The  older  the  patient,  the 
more  chronic  the  affection,  and  the  greater  the  changes  formed  in  the 
tympanic  cavity,  the  less  hope  is  there  of  a good  result.  If  the  tin- 
nitus is  continuous  and  has  been  present  for  some  time,  the  prognosis 
is  unfavorable,  even  although  under  treatment  the  hearing  power  is 
improved,  while  if  nearly  total  obliteration  of  the  cavity  has  occurred, 
especially  if  chalky  deposits  are  present  on  the  tympanic  membrane,  a 
favorable  prognosis  is  almost  negatived. 

The  treatment,  besides  the  constitutional  and  hygienic,  consists  in  Treatment, 
local  bloodletting,  while  the  pain  and  hyperasmia  are  present,  the 
application  of  the  air  douche,  the  injection  of  medicaments  to  the 
Eustachian  tube  and  tympanic  cavity,  the  treatment  of  any  naso- 
pharyngeal affection  which  may  be  present,  and  the  performance  of 
different  operations  on  the  sound-conducting  apparatus.  Two  methods 
of  passing  a current  of  air  into  the  tympanic  cavity  through  the  Eus- 
tachian tube  have  been  already  described  (p.  386).  The  passage  of 
the  Eustachian  catheter,  used  either  for  the  conveyance  of  air,  fluids.  Method  of 
or  vapours,  or  for  the  better  guidance  into  and  through  the  tube  of 
bougies,  elastic  catheters,  or  instruments  for  electrical  purposes,  catheter, 
is  by  no  means  so  difficult  as  is  generally  believed.  The  silver 
catheter  with  an  obtuse  angle  of  from  110°  to  120°,  is,  I find, 
the  most  generally  useful  in  the  hands  of  those  accustomed 
to  pass  it.  The  caoutchouc  ones  are  apt  to  break  after  being  used 
some  time,  and  do  not  convey  to  the  operator  such  accurate  knowledge 
of  the  position  of  the  beak,  in  relation  to  the  structures  over  which  it 
passes,  as  those  composed  of  metal,  although  the  caoutchouc  are  less 
likely  to  make  a false  passage  in  the  hands  of  an  inexperienced  operator. 

The  patient  ought  to  be  placed  with  ther  external  openings  of  thenares 
horizontal  and  opposite  to  the  right  shoulder  of  the  operator,  who, 
tilting  the  point  of  the  nose  upwards  by  the  fingers  of  the  left  hand, 
discloses  the  cavities  of  the  nares  more  fully,  upon  the  floor  of  one  of 
which  he  places  the  beak  of  the  catheter.  Keeping  the  beak  on  the 
floor,  he  passes  it  through  the  cavity  and  onwards  across  the  pharyn- 
geal space,  till  it  comes  against  the  posterior  pharyngeal  wall,  which, 
in  its  normal  condition,  gives  him  much  the  same  feeling  of  re- 
sistance which  he  receives  on  pressing  the  catheter  against  the 
tense  open  palm  of  the  hand.  Drawing  the  catheter  towards  him, 
and  at  the  same  time  elevating  the  end  which  he  holds  in  his  hand,  he 
brings  the  concave  curvature  of  the  opposite  end  against  the  posterior 
edge  of  the  nasal  floor,  and  then  turning  the  beak  outwards  and  upwards, 
keeping  it  at  the  same  time  against  the  external  lateral  wall  of  the 
pharynx,  he  will  feel  it  make  a slight  dip  into  the  pharyngeal  opening 
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of  the  Eustachian  tube.  The  above  method  is  the  one  usually  adopted, 
but  there  is  that  proposed  by  Bonnefont,  which  consists  in  turning 
the  beak  of  the  catheter  from  the  posterior  pharyngeal  wall  outwards 
into  Muller's  depression,  and  drawing  it  then  towards  you  till  you  feel 
that  it  has  passed  over  a swelling  and  then  fallen  into  a depression ; 
or  Luwenberg’s,  consisting  of  turning  the  catheter  beak  inwards  after 
reaching  the  post-pharyngeal  wall,  drawing  it  towards  you  till  the 
curve  catches  on  the  posterior  edge  of  nasal  septum,  and  then  revolving 
it  npwards  or  downwards  towards  the  lateral  pharyngeal  wall,  when  it 
will  probably  pass  into  tbe  tube.  If  there  is  a difficulty  in  passing  the 
catheter  through  the  nasal  cavity  it  is  generally  most  easily  overcome 
by  keeping  the  beak  towards  the  external  wall  and  passing  along  it. 
Bnt  should  you  fail  in  passing  it  through  the  nostril  corresponding  to 
the  Eustachian  tube,  into  which  you  desire  to  introduce  it,  by  using  a 
catheter  with  a longer  curve  you  can  reach  the  mouth  of  the  Eusta- 
chian tube  from  the  other  nostril,  or  you  may  pass  it  into  the  tube  from 
the  mouth.  You  know  that  the  nozzle  has  passed  well  into  the  mouth 
of  the  tube  by  the  position  of  the  catheter  not  being  disturbed  when 
the  patient  speaks  or  swallows,  by  the  fact  that  the  nozzle  will  not  pass 
further  upwards,  and  especially  by  the  fact  that  on  blowing  air  into 
the  catheter,  either  by  mouth  or  india-rubber  bag,  you  recognise  its 
passage  into  the  tympanic  cavity  of  the  patient  by  having  placed  a 
tube  of  communication  from  his  meatus  to  your  own.  In  children  the 
outward  turn  of  the  catheter  is  usually  more  limited  in  extent  than  in 
the  adult,  in  whom  it  is  generally  from  a fourth  to  three  eighths  j but  a 
latitude  must  be  allowed,  as  the  formation  of  the  part  varies.  In  a 
new  patient,  if  you  wish  to  pass  the  catheter  into  the  Eustachian  tube, 
it  is  advisable  to  try  the  right  side  first,  as  it  will  be  found  usually 
easier  to  pass  on  that  side  on  account  of  the  septum  gently  inclining 
towards  the  left.  The  mistake  generally  made  is  that  the  catheter  is  not 
brought  sufficiently  forwards  after  having  reached  the  posterior  pha- 
ryngeal wall,  so  that  the  beak  falls  into  the  depression  posterior  to  the 
opening  of  the  tube.  But  this  may  be  easily  averted  by  attending 
to  tbe  directions  above  given  as  to  feeling  pressure  of  the  curve  on 
the  back  of  the  septum  or  soft  palate  before  turning  the  beak  outwards. 

Dr.  Weber-Liel,  of  Berlin,  has  lately  introduced  a small  elastic 
catheter  for  the  purpose  of  securing  the  passage  of  injections  directly 
Tympanic  into,  or  the  removal  of  accumulations  from,  the  tympanic  cavity.  This 

catheter.  is  passed  through  the  usual  silver  catheter  as  a director  to  the  tube, 

and  having  thus,  on  its  exit  from  the  silver  catheter,  obtained  a posi- 
tion in  the  tube,  it  is  passed  on  with  a little  care  through  the  tube  and 
into  the  tympanic  cavity. 

The  injections  passed  through  the  catheter  consist  of  preparations 
of  potass,  ammonia,  iodine,  mercury,  silver,  zinc,  atropine,  chloral,  &c., 
in  solution,  care  being  taken  that  the  fluid  is  lukewarm  at  the  time  of 


entrance. 

Injections  The  following  solutions  may  be  found  useful Sulphate  of  zinc  m 
passed  into  varying  strengths  from  one  to  ten  grains,  of  muriate  of  ammonia  five 
tympanic  twenty  grains,  of  iodide  of  potassium  ten  to  sixty  grains,  iodine 

th^raeh  the  one  to  five  grains,  chlorate  of  soda  five  grains,  to  the  ounce  of  dis- 
Enstachian  tilled  water.  Before  using  them  always  see  that  the  tube  is  pervious 
catheter.  and  cleared  of  mucus  or  other  removable  obstruction  to  their  entrance. 

They  are  probably  most  useful  when  employed  every  second  or  third 
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day,  for  from  three  to  eight  weeks,  after  which  an  interval  of  a month 
I or  more  of  rest  is  advisable  before  continuing  their  application.  The 
injections  through  the  elastic  catheter,  passing  directly  into  the  tym- 
panic cavity,  ought  to  be  much  weaker. 

Should  objections  be  made  to  the  passing  of  the  catheter,  so  that  you 
cannot  use  it  in  passing  fluids  or  vapours  to  the  ear,  the  instruction  of 
the  patient  in  doing  Valsalva’s  method  of  inflating  the  tympanum,  by 
which  he  may  drive  steam,  impregnated  with  a little  iodine  and  acetic 
ether,  will  serve  the  purpose.  The  method  of  doing  so  is  as  follows : — 
Having  placed  from  ten  to  twenty  drops  of  a solution  consisting  of 
equal  parts  of  tincture  of  iodine  and  acetic  ether  in  a pint  of  hot 
water,  the  patient  inhales  a mouthful  of  the  steam,  and,  having 
closed  the  nostrils  with  the  fingers,  makes  a violent  expiration,  keeping 
the  mouth  and  nostrils  firmly  closed.  The  steam  by  this  forcible  expi- 
ration is  driven  against  the  walls  of  the  naso-pharyugeal  space  and 
mouth,  and  the  Eustachian  tubes  being  the  only  spots  for  exit,  rushes 
up  these  and  fills  the  tympanic  cavity,  a sensation  of  fulness,  and 
possibly  warmth,  being  felt  in  the  ear  by  the  patient  if  the  operation 
has  succeeded.  This  ought  to  he  done  several  times  at  a sitting,  the 
patient  swallowing  between  each  inhalation.  But  should  the  Eustachian 
tubes  be  not  rendered  pervious  by  the  force  used,  as  is  not  unf  requently 
the  case  when  the  mucous  membrane  is  considerablj-  swollen,  the 
catheter  must  be  resorted  to,  as  by  the  passage  of  a current  from  an 
india-rubber  bag  directly  through  the  catheter  to  the  tube  an 
obstruction  which  will  not  give  way  to  Valsalva’s  method  will  be 
overcome. 

The  treatment  of  the  naso-pharyngeal  space  consists  in  topical  appli- 
cation to  the  mucous  membrane  of  the  space  of  astringents  such 
as  alum,  tannin,  or  nitrate  of  silver.  A very  useful  form  is  the  drawing 
of  a solution  of  alum  up  the  nostrils,  allowing  it  to  pass  back  into  the 
pharyngeal  space,  expectorating  it,  and  then  blowing  the  nose  violently. 
When  the  alum  is  thought  not  sufficient  for  the  condition  present  in 
the  pharynx,  a nitrate  of  silver  solution  of  from  5ss— to  the  5 of 
water  applied  to  the  pharynx,  and  especially  to  the  membrane  round  the 
Eustachian  regions,  will  be  found  a valuable  agent.  The  patient  being 
seated  so  that  good  light  is  thrown  into  the  mouth,  and  the  tongue 
being  depressed  by  a tongue  spatula  or  the  index  finger  covered  by  a 
stall,  he  is  desired  to  take  a deep  inspiration,  at  which  moment 
the  surgeon  takes  the  opportunity  to  pass  the  brush,  which  has  been 
dipped  in  the  solution,  to  one  of  the  Eustachian  regions,  and,  making 
a half  I'evolution  upwards,  passes  over  the  whole  roof  of  the  space  to 
the  Eustachian  region  of  the  opposite  side.  The  use  of  gargles  at  home 
between  the  applications  of  the  caustic  is  to  be  recommended. 

Professor  Gruber  and  others  use  what  is  called  the  nasal  douche,  by 
driving  from  a syringe,  the  nozzle  of  which  fills  one  nostril,  the  other 
being  closed  by  tbe  fingers  of  the  operator,  a current  of  some  astringent 
solution  up  one  nostril  and  so  into  the  other,  the  obstruction  to  its  exit 

Ifrom  the  other  nostril  by  the  fingers  regulating  the  force  with  which  it 
acts  on  the  pharyngeal  walls.  But  it  is  so  difficult*  to  regulate  that 
force  with  the  resistance  of  the  Eustachian  tubes,  that  the  fluid  may 
pass  into  the  tympanic  cavity  with  such  a rush  as  sometimes  to  do 
serious  damage,  and  accordingly  I would  not  advise  its  being  applied 
by  those  unaccustomed  to  its  use. 
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The  operations  on  the  tympanic  membrane  and  structures  of  the 
cavity  are  perforation,  division  of  adhesions  and  tenotomy  of  the  tensor 
tympani.  The  perforation  of  the  membrane  has  been  spoken  of  at 
p.  401.  The  division  of  adhesions  and  of  the  tensor  tympani  is 
made  by  small  curved  bistouries  or  by  revolving  cutting  hooks 
made  for  the  purpose.  Those  of  Weber-Liel,  and  Gruber,  will  be 
found  most  useful.  The  determination  of  adhesions,  with  their  exact 
positions,  is  best  made  by  using  Siegle’s  pneumatic  speculum,  by 
which,  on  creating  a vacuum  in  the  meatus,  you  are  able  to  note  what 
part  of  the  membrane  is  bound  down  and  does  not  fall  into  the 
vacuum  with  the  rest  of  the  membrane.  It  requires  a considerably 
lengthened  experience  in  aural  diagnosis  to  be  certain  of  the  necessity 
for  or  advantage  to  be  derived  from  such  operations. 

Otitis  media  or  purulent  catarrh  is  merely  a higher  grade  of  in- 
flammatory mucous  discharge,  but  it  has  always  a much  more  un- 
favorable prognosis  than  simple  catarrh.  The  symptoms  are  much 
the  same  as  in  simple  catarrh,  but  more  violent,  being  accompanied 
with  severe  pain,  fever,  and  nearly  always  leading  to  perforation. 
This,  should  there  be  an  accumulation  of  considerable  extent  in  the 
cavity,  is  to  be  desired  rather  than  feared ; because  should  the  mem- 
brane not  give  way,  as  is  apt  to  be  the  case  in  a thickened  membrane 
from  chronic  catarrh,  the  pus  is  apt  to  find  its  way  through  some 
of  the  many  passages  which  often  exist  between  the  tympanic  and 
cerebral  cavities,  and  so  cause  meningitis. 

The  treatment  is  conducted  on  the  usual  principles.  Give  the  pus 
every  opportunity  of  free  exit,  either  by  natural  or  artificial  channels, 
and  thus  allay  fever  and  pain  and  save  time  and  tissue.  Leeches, 
opiates,  purgatives,  and  warm-water  injections  into  the  meatus,  keeping 
the  Eustachian  open  so  as  to  have  a natural  drain,  if  necessary,  per- 
foration of  the  membrane  at  the  point  of  bulging,  and  when  otorrhoea 
has  occurred  regular  syringing  of  the  ear  with  lukewarm  water,  to 
which  an  antiseptic  or  astringent  has  been  added,  are  what  are 
generally  found  successful.  To  make  the  astringent  employed  pass 
into  the  cavity  and  through  the  Eustachian  tube  it  is  useful  to  fill 
both  canals  with  the  astringent,  causing  the  patient  to  keep  it  there  till 
you  pass  a current  of  air  through  the  Eustachian,  on  which  the  fluid 
in  the  external  canals  will  rush  into  the  cavity  and  Eustachian;  or  by 
driving  a current  of  fluid  with  or  without  medicaments  through  the 
Eustachian  tube  and  tympanic  cavity  from  one  side  or  other.  In 
addition  to  the  local  treatment  that  of  the  constitution  must  be 
attended  to,  the  residence  of  the  patient  in  such  chronic  discharges 
being  of  especial  importance. 

The  pus  catarrh  of  children  is  often  most  insidious  in  its  progress,  and 
may  cause  great  injury  before  its  presence  is  suspected.  Till  a discharge 
appears,  probably  the  ear  has  not  been  looked  upon  as  the  seat  of  any 
disease,  on  account  of  the  child’s  inability  to  localise  its  pain  or  tell  of 
its  deafness.  The  screaming  of  the  child  when  pus  has  formed  is  loud 
and  persevering,  especially  at  night,  is  increased  by  every  movement, 
or  concussion  of  the  body,  especially  by  movement  of  the  head,  and 
above  all,  by  sucking  at  the  breast,  which  at  last  becomes  so  painful 
that  the  child  refuses  to  take  the  breast  entirely,  preferring  to  be  fed 
by  the  spoon.  In  nearly  all  the  cases  of  suppuration  in  the  tympanic 
cavity  which  comes  before  the  surgeon,  the  pus  has  already  made  its 
way  through  the  meiiibraue,  and  the  child  is  brought  to  you  on  accoun 
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of  the  dlscliarge  from  the  ear.  Should  you,  however,  see  the  child  Treatment 
before  the  pain  is  relieved,  you  may  by  the  timely  use  of  the  remedies  of 

mentioned  as  useful  in  otitis  media  and  the  free  opening  of  any  en-  Membrane 
largement  over  the  mastoid  process,  with,  if  necessary,  opening  into  the  tympani. 
mastoid  itself  if  there  be  indications  of  pus-accumulation  there,  prevent 
the  destruction  of  valuable  structures.  The  great  cause  of  the  affec- 
tion is  scarlet  fever,  though  measles  and  typhoid  fever  contribute 
largely  to  the  number  of  cases. 

When  the  acute  purulent  has  become  chronic  there  is  a wide-spread  Treatment 
prejudice  amongst  both  the  laity  and  professional  men  against  the  . 

stopping  of  such  a discharge  by  treatment.  This  prejudice  cannot  be 
too  strongly  combated,  as  though  in  such  chronic  cases  there  are  gene- 
rally present  slight  deafness  and  only  occasionally  pain,  we  can  never 
be  certain  that  complications  arising  from  the  constant  otorrhcca,  such 
as  polypi,  paralysis  of  the  facial,  ulceration,  caries  and  its  results,  will 
not  occur. 

Affections  of  the  labyrinth. — The  chief  symptoms  of  this  class  of  Affections  of 
cases  are  great  deafness,  gradually  or  suddenly  acquired,  diagnosed  by 
the  patient’s  inability  to  hear  the  vibrating  fork  when  placed  on  the 
hones  of  the  skull,  vertigo,  tinnitus,  with  possibly  nausea,  vomiting, 
and  pain.  The  conditions  causing  such  affections  are  believed  to  be 
hypermmiaof  the  labyrinth  or  haemorrhage  into  it,  inflammation  of  the 
labyrinth,  which  is  generally  in  children  considered  under  the  term  of 
meningitis,  and  malignant  affections.  But  affections  of  the  internal 
ear  are  much  more  numerous  as  secondary  affections  resulting  from  au 
extension  of  disease  of  the  middle  ear,  meningitis,  fevers,  tumours, 
aneurism,  anaemia,  hysteria,  childbirth,  or  syphilis.  With  the  latter, 
arising  from  hereditary  syphilis,  are  generally  seen  the  syphilitic 
physiognomy,  and  in  all  the  cases  which  have  yet  come  before  me  in 
which  the  acoustic  was  considerably  impaired,  changes  in  the  choroid 
were  invariably  found  if  the  media  were  sufficiently  clear  to  allow  of 
a view  of  the  retina  being  obtained.  The  treatment,  should  syphilis 
he  the  cause,  is  not  entirely  hopeless,  but  if  from  other  causes  is  almost 
nil.  Strychnia,  quinine,  morphia,  and  local  remedies  have  their  dif- 
ferent advocates.  Electricity  may  be  tried,  but  a sufficient  number  of 
carefully  recorded  cases  is  still  required  before  an  opinion  of  its  value 
can  be  given. 

Deaf-mutism. — By  far  the  majority  (above  three  fourths)  of  the  Deaf-mutism. 
cases  of  deaf-mutism  arise  from  congenital  affections,  the  remainder 
resulting  from  fevers,  teething,  hydrocephalus,  convulsions,  &c.  The 
hereditary  influences  are  undoubted,  and  when  such  are  present  it  is 
often  seen  combined  with  retinitis  pigmentosa.  The  pathological  con- 
ditions found  in  such  are  changes  in  the  tympanic  cavity  with  defects 
in  the  sound-conveying  apparatus,  abnormalities  in  the  labyrinth  or 
cerebrum,  especially  near  the  fourth  ventricle.  But  the  inner  ear  or 
cerebrum  may  have  no  perceptible  changes  sufficient  to  account  for 
such  a high  degree  of  deafness  as  is  present.  The  treatment  is  the 
careful  cultivation  of  any  remnant  of  hearing  which  may  be  present, 
and  the  placing  of  the  child  in  an  institution  for  the  education  of  deaf 
mutes,  where  by  the  careful  watching  of  the  lips  of  the  speaker  they 
are  able  to  follow  him  in  conversation,  and  by  a laborious  teaching  of 
the  positions  in  which  the  organs  of  speech  are  to  he  placed  in  forming 
the  different  syllables,  they  are  rendered  capable  of  answering. 
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CHAPTER  X. 

WOUNDS  OF  THE  HEART  AND  ARTERIES— H.$MORRHAGE 
AND  ITS  TREATMENT. 

Wounds  of  the  Heart. 

Although  it  is  quite  possible  for  the  anterior  mediastinum  to  be 
traversed  from  side  to  side  by  a foreign  body  without  any  important 
structure  being  tvounded,  it  is  far  more  common  for  some  severe  lesion 
to  be  the  result,  such  as  a wound  of  the  pericardium,  heart,  lung,  or  of  the 
great  vessels.  A wound  of  the  pericardium  alone  may  occur,  and  not 
prove  fatal.  Dr.  G.  Fischer  has  collected  fifty-two  reputed  cases  of 
this  nature,  including  punctured,  incised,  gunshot,  and  lacerated 
wounds,  t wenty-two  of  which  recovered.  The  chief  danger  of  this  local 
injury  lies  in  secondary  inflammation  of  the  membrane.  Prom  a 
unique  preparation  shown  by  Mr.  Morant  Baker  in  May,  187V,  at  the 
Pathological  Society,  it  would  seem  that  an  omental  or  other  hernia 
may  take  place  from  the  abdominal  cavity  through  the  diaphragm  into 
the  pericardium  by  an  aperture,  the  result  of  some  antecedent  stab. 
The  operation  of  “ paracentesis  pericardii  ” has  been  performed  with 
advantage. 

Wounds  of  the  heart  itself  are  generally  mortal,  death  taking  place 
immediately  in  about  one  fourth  of  the  cases ; in  the  bulk  of  the 
remainder  after  a few  days  ; rare  instances  recovering.  The  symptoms 
of  a wound  of  the  heart  are  very  uncertain,  but  tbe  most  important, 
says  Poland,  “ is  the  presence  of  a lesion  in  the  neighbourhood  of 
the  heart,  with  external  bleeding,  followed  by  all  the  signs  of  sudden 
internal  haemorrhage.”  Sudden  collapse  is  a very  general  consequence 
of  the  injury,  and,  when  it  comes  on  some  time  afterwards,  it  is  pro- 
bably due  to  secondary  hmmorrhage  from  the  giving  way  of  the  clot 
in  the  wounded  heart.  Dyspnoea,  according  to  Fischer’s  Analysis,  is 
not  constant,  and,  w'hen  present,  seems  to  be  due  to  compression  of 
the  heart  by  the  effusion  of  blood  into  the  pericardium  and  pleursi. 
In  some  cases  it  is  immediate  and  intense.  The  pulse  is  often  unequal, 
small  and  intermitting.  Poirais  uncertain.  The  position  of  the  external 
wound  is  a valuable  aid  to  diagnosis,  and  it  is  well  to  remember  that  the 
sternal  end  of  the  second  left  intercostal  space  corresponds  to  the  left 
side  of  the  base  of  the  heart,  and  the  lower  margin  of  the  fifth  rib  to 
the  apex.  In  a medico-legal  sense  it  should  also  be  known  that  “ when 
a person  is  found  dead  with  a wound  in  the  heart,  attended  with  abun- 
dant hmmorrhage,  it  must  not  be  supposed  that  the  flow  of  blood  took 
place  in  an  instant,  or  that  the  person  died  immediately,  and  was  utterly 
incapable  of  exercising  any  power.”  (Taylor.)  The  symptoms  as  well 
as  the  duration  of  life  are  much  influenced  by  the  direction  and  size  of 
the  wound.  Thus,  if  made  in  the  course  of  the  muscular  fibres  there 
will  be  little  or  no  hannorrhage,  and  consequently  less  collapse  and 
dyspnoea  j but  if  the  heart  be  cut  across,  the  edges  will  separate  to  a 
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great  extent,  and  sudden  death  ensue  from  the  immediate  gush  of  blood. 

In  oblique  wounds  there  will  he  less  gaping  of  the  edges.  With  respect 
to  the  cases  of  recovery,  Sanson  has  recorded  an  instance  in  which  a 
cicatrix  in  the  heart  was  found  some  lengthened  period  after  the 
receipt  of  a wound  from  which  the  patient  had  recovered  in  twenty- 
eight  days.  Velpeau  has  cited  a second,  of  a man,  aged  fifty,  who 
died  nine  years  after  having  received  a wound  in  the  left  side  of  the 
chest  from  a table  knife,  and  in  whom  the  pericardium  was  found 
largely  opened  and  adherent  to  the  parietal  cicatrix,  while  fibrous  lines 
traversed  the  whole  thickness  of  the  right  auricle,  at  a point  corre- 
sponding to  the  breach  of  surface  in  the  pericardium.  In  the  ‘Medical 
Times  and  Gaz.’  of  April  4th,  1874,  a case  is  also  reported  of  a Captain 
B — , set.  40,  who  died  from  dysentery,  and  after  death  a leaden  bullet 
was  found  encysted  outside  the  pericardium,  between  the  origin  of  the 
puhiiouary  artery  in  front  and  the  ascending  part  of  the  arch  of  the 
aorta  behind.  The  bullet  had  entered  the  chest  above  the  nipple  eleven 
years  previously.  The  heart  may  also  be  lacerated  by  a severe  contusion  Laceration  of 
or  pressure  upon  the  chest  without  external  wound  or  fracture  of  the  externaf*'”^*^ 
ribs. — (Thus  at  Guy's  there  is  a prep.  1400-'*^,  iu  which  both  auricles  wound, 
of  the  heart  are  lacerated  with  the  pulmonary  veins  which  was  taken 
from  a child,  aged  four,  over  whose  back  the  wheel  of  a cart  had  passed. 

There  is  also  another  in  the  Royal  College  of  Surgeons  of  Edinburgh 
which  proves  this  point.) — The  diagnosis  and  treatment  of  this  form 
of  injury  are  the  same  as  in  cases  of  wounds. 

Treatment. — As  hsemorrhage  after  a wound  of  the  heart  is  the  Treatment  of 
main  fear,  so  to  prevent  and  arrest  it  should  be  the  chief  aim.  With  «'ound  of 
this  object,  absolute  repose  is  essential,  and  should  be  maintained 
throughout  the  case.  The  local  and  general  employment  of  cold  is 
also  to  be  advised.  To  calm  the  excited  action  of  the  heart  belladonna 
and  digitalis  have  been  recommended,  and  so  even  has  venesection. 

The  diet  sliould  be  nutritious,  but  unstimulating.  When  the  pericar- 
dium is  full  of  blood,  it  has  been  suggested  to  lay  open  the  cavity  to  let 
it  out,  but  the  uncertainty  of  diagnosis  is  sufficient  to  forbid  the  attempt. 

For  further  information  on  the  subject  I may  refer  to  Poland’s  article 
in  ‘ Holmes’  Surgery,’  which  contains  an  admirable  analysis  of  Fischer’s 
paper ; also  to  a paper  by  West  in  the  ‘ St.  Thomas’s  Hosp.  Rep.,’  1870. 

Wounds  of  the  large  vessels  of  the  chest  are  generally  fatal,  death  Wounds  of 
being  immediate  in  most  cases,  from  internal  hsemorrhage.  Dr.  Heil,  the  large 
however,  records  a case  in  which  a man  after  receiving  a stab  which  '■e®®®*® 
penetrated  the  aorta,  recovered  and  lived  a year.  Pelletan  also  cites  ’ 
mother,  in  which  a man  was  run  through  with  a foil,  which  entered  Examples, 
the  chest  above  the  right  nipple,  and  came  out  at  the  left  loinj 
30  violent  or  marked  symptoms  followed  the  accident  beyond  con- 
itant  pain  in  the  loins.  Two  mouths  later,  h#  died  somewhat  suddenly, 
n great  agony  from  haemorrhage  into  the  right  side  of  his  chest,  and 
ifter  death,^  an  opening  the  size  of  a quill,  was  found  in  the  aorta 
ibove  the  diaphragm.  The  Hunterian  Museum  (No.  1565a)  contains 
iai  specimen  of  the  ascending  aorta  of  a sailor,  in  which  was  lodged  a 
l)ullet  in  a piece  of  integument  surrounded  by  lymph.  The  wound  was 
ijjjroduced  by  a musket  ball  passing  through  the  diaphragm' and  peri- 
'#ardium  into  the  aorta ; it  entered  the  chest  between  the  eighth  and 
liinth  ribs,  and  was  followed  by  a rush  of  blood.  All  haemorrhage 
3Wowevcr,  very  soon  ceased.  The  man  lived  three  days  after  the  injury'. 
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Wounds  of  the  Arteries. 

When  an  artery  is  completely  bleeding  may  take  place,  the 

blood  jetting  forth  per  saltum,  as  it  is  called,  with  each  pulsation  of  the 
heart.  The  blood  is  usually  of  a bright  red  colour,  unless  the  patient 
be  asphyxiated,  or  fully  under  the  influence  of  some  anajstbetic,  when 
it  is  often  as  black  as  venous  blood.  Pressure  upon  the  vessels  above 
the  wound  arrests  or  diminishes  the  haemorrhage,  and  pulsation  in  the 
vessel  below  is  lost.  When,  however,  an  artery  is  only  partially 
wounded,  either  transversely,  obliquely,  or  longitudinally,  the  bleeding 
will  probably  be  less  profuse ; the  blood,  under  these  circumstances, 
moreover,  rarely  jets  out  as  from  a divided  vessel  unless  the  wound  be 
very  large,  but  wells  up  in  a deep  wound,  or  flows  in  a continuous 
stream,  after  the  manner  of  venous  blood.  When  red,  its  arterial 
nature  can  easily  be  recognised,  but  when  black  its  recognition  is 
more  difficult.  Should  pressure,  however,  above  the  wound  arrest  the 
flow,  and  pulsation  in  the  vessel  below  be  lost,  the  probabilities  of  the 
blood  being  arterial  are  strengthened.  It  is  an  important  fact  to  bear 
in  mind,  that  when  a large  artery  is  partially  divided  justJeZoio  a large 
anastomotic  branch,  bleeding  will  take  place  from  the  lower  end  of  the 
wounded  artery  as  well  as  from  the  upper,  while  pulsation  in  the 
vessel  below  will  only  be  diminisbed. 

When  heemorrhage  takes  place  from  a large  vessel  it  is  generally  so 
profuse  as  to  destroy  life  rapidly,  unless  instantly  checked.  When  from 
a small  it  is  less  copious,  and  has  a natural  tendency  to  stop,  at  any 
rate  for  a time,  and  to  give  an  opportunity  for  natural  haemostatics  to 
take  effect.  It  is  well,  therefore,  to  consider  now  how  wounded  arteries 
heal,  and  by  what  means  bleeding  can  naturally  be  arrested. 

Small  wounds  of  arteries  may,  doubtless,  heal  by  immediate  union  or 
primary  adhesion,  and  larger  may  likewise  for  a time  be  closed  by 
the  clot  of  blood  that  covers  the  wound,  or  even  by  some  stronger 
reparative  material ; but  “ the  closure  is  often  ineffectual  or  only  for 
a time,  and  fresh  bleedings  ensue,  either  increasing  the  accumulation 
of  extravasated  blood  or  pushing  out  the  clots  already  formed.  In  this 
manner,  with  repeated  hmmorrhages  at  uncertain  intervals,  the  woxind 
in  an  artery  is  often  kept  open,  and,  at  the  end  of  two  or  three  weeks 
may  show  no  trace  of  healing,  but  rather  appear  widened  and  with 
softened  everted  edges.  In  such  a case  it  is  possible  that  the  wound 
in  an  artery  may  still  heal  hy  granulations,  either  rising  from  its  edges 
or  coalescing  over  it  from  adjacent  parts ; but  the  event  is  too  unlikely 
to  justify  the  waiting  for  its  occurrence,  if  there  be  opportunity  for 
surgical  interference,  and,  even  if  healing  should  go  so  far  as  to  close 
the  opening  in  the  artery  yet  is  it  likely  to  be  insecure,  for  both  the 
elastic  tissue  and  smooth-fibred  muscle  on  which  its  strength  largely 
depends,  are  very  slowly  formed  in  scars.  Hence,  a form  of  traumatic 
aneurism  seems  not  very  rare,  in  which  the  sac  is  chiefly  formed  of 
scar-tissue,  which  closed  the  wound  in  the  artery  and  then  yielded  to 
the  pressure  of  the  blood.”— Paget, Lectures,’  p.  204,  ed.  3rd. 

Thus  a partial  is  a more  serious  injury  than  a complete  division  of  an 
artery,  and  requires  as  prompt  surgical  treatment,  because  the  means 
adopted  by  nature  in  a divided  vessel  for  the  permanent  arrest  of  bleed- 
ing are  acting  at  a disadvantage  in  the  one  only  wounded,  and  are  rarely 
effectual.  In  practice,  therefore,  it  is  often  the  object  of  the  surgeon 
to  complete  the  division  of  a partly  divided  vessel,  and  thus  to  give 
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natural  haemostatics  a fair  chance  of  effecting  a cure.  From  vessels 
of  small  size  haemorrhage,  as  a rule,  ceases  after  the  first  rush  or,  at 
any  rate,  as  soon  as  nature’s  processes  for  controlling  bleeding  have  had 
time  to  act.  Indeed,  “ gradually,  with  or  without  surgical  help,  all  the 
vessels  divided  by  a wound  are  closed  and  cease  to  bleed ; the  larger 
being  often  aided  to  this  end  by  their  retraction  among  the  looser 
textures,  and  by  the  coagulation  of  the  blood  within  or  over  their 
orifices,  and  by  the  diminution  of  the  heart’s  force  with  the  increasing 
loss  of  blood.  Coincidently  the  flowing  blood  becomes  gradually 
brighter  and  paler.  And,  if  the  wound  be  left  open  after  pure  blood 
has  ceased  to  flow,  there  is  an  oozing  of  blood-tinged  serous-looking 
fluid  ; and  this  is  gradually  succeeded  by  a paler  fluid,  some  of  w'hich 
collects  like  a whitish  film  on  the  surface  of  the  wound.” — Paget. 

Whatever  favours  retraction  of  a divided  artery  and  its  contraction.  Conditions 
tends  to  arrest  bleeding ; whatever  binders  these  processes  prolongs 
and  increases  it.  Thus,  vessels  that  traverse  loose  textures  cease  unfavorable 
bleeding  more  readily  than  others  circulating  through  those  that  are  to 
close  and  compact,  such  as  the  integument  of  the  head,  and  sole  of  the  baimorrhage, 
foot ; and  bleeding  from  an  inflamed  or  rapidly  growing  partis  checked 
with  greater  difficulty  than  that  from  other  tissues. 

The  size  and  form  of  the  wound  in  the  vessel  has  also  much  to  do 
with  the  result.  A puncture  in  the  axis  of  a largo  artery  may  heal  Punctured 
by  natural  processes  and  be  unattended  by  much  bleeding.  A small 
vertical  wound  may  likewise  close,  whereas  an  o6Wg«e  wound  will  gape  oblique 
and  is,  consequently,  attended  with  copious  bleeding,  while  a transverse  wound  of 
wound  is  of  all  others  the  most  dangerous  on  account  of  the  difficulty 
of  controlling  haemorrhage  and  the  improbability  of  natural  haemosta- 
tics unassisted  by  art  acting  with  any  permanent  advantage.  The  re- 
tracting power  of  the  vessel  tends  to  cause  gaping  of  the  wound  rather 
than  closure,  and  encourages  rather  than  checks  bleeding. 

Natural  and  Surgical  Haemostatics.  Natural  and 

WTien  an  artery  is  divided  across  five  things  happen.  (1)  The  SoTtatics 
divided  ends  (lig.  115  d)  retract  within  the 
sheath  (o),  and  (2)  by  contracting  diminish 
the  calibre  of  the  canal.  (3)  Blood  coagulates 
in  the  sheath  {a)  around  the  orifice  of  the 
divided  vessel;  and  (4)  in  the  artery  itself 
(6)  up  to  the  first  large  branch  (e)  ; and,  lastly 
(5),  plastic  lymph  is  poured  out  from  the 
divided  coats  of  the  vessel,  and  by  its  or- 
ganization, the  permanent  closure  of  the 
vessel  takes  place.  The  clot  subsequently 
becomes  organized  and  the  vessel  contracts. 

In  a large  proportion  of  the  cases  of  divided 
arteries  these  natural  haemostatic  processes 
are  ample  of  themselves  for  the  arrest  of  bleed- 
ing, while  it  is  only  in  the  larger  arteries 
that  any  surgical  or  artificial  aids  are  required. 

When  an  artery  is  torn  <zcross,  the  same 
changes  take  place ; but  they  are  carried  out 
to  an  ad,vantage,  as  the  stretching  or  torsion 
of  the  vessel  before  it  gives  way  encourages 
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LA.CERATION — CONTUSION  OF  ARTERIES. 
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its  retraction  and  contraction,  and  the  lacerated  edges  of  the  vessel 
help  the  coagulation  of  the  blood.  It  thus  happens  often  that 
when  a large  artery  is  divided  hy  laceration  no  bleeding  occurs. 
I have  seen  the  femoral  and  brachial  arteries  torn  asunder  and  no 
bleeding  follow,  and  whole  limbs  avulsed  from  the  trunk  without 
heeraorrhage.  The  lacerated  vessel  appears  under  these  circum- 
stances as  if  drawn  out,  the  elastic  external  tunic  being  stretched  into 
a conical  form  over  the  inner  coats  that  have  been  divided  and  have 
retracted.  An  artery  divided  by  laceration  or  torsion,  however  large, 
consequently  rarely  bleeds,  and  it  was  the  knowledge  of  this  fact  that 
suggested  to  Amussat  the  idea  of  practising  torsion  of  an  artery. 

When  an  artery  is  contused  or  so  stretched  as  to  suffer  something 
less  than  complete  rupture  of  all  its  coats,  it  may  become  obstructed; 
and  this  obstruction  is  probably  caused  by  a more  or  less  complete 
circular  laceration,  or  breaking  up  of  its  inner  tunics ; for  the  different 
museums  contain  preparations  which  prove  that  an  artery  so  treated, 
when  apparently  maintaining  its  continuity,  may  have  a complete 
circular  laceration  of  its  inner  coats,  a separation  of  these  coats  from 
the  external  cellular  one,  or  an  incurvation  of  these  tunics  into  the  lumen 
of  the  artery,  as  in  torsion  (B,  Pigs.  116-7) ; the  deposition  of  clot 
subsequently  taking  place  within  the  meshes  of  the  divided  coats, 
and,  as  a consequence  the  complete  occlusion  of  the  vessel. 

Fig.  116.  Fig.  117. 


Laceration  and  recurvation  of 
from  preparations  now  in 
mission  of  the  surgeons. 


internal  coats  of  an  artery  from  e.xternal  injury.  Taken 
the  Museum  of  the  Middlesex  Hospital  by  the  kind  per- 


I have  known  this  obstruction  to  follow  many  injuries,  and  have 
seen  the  external  iliac  artery  obstructed  in  a case  of  a broken  pelvis, 
in  one  instance  followed  by  gangrene  of  the  lower  extremity,  and  in 
a second  hy  cure.  I have  also  known  the  common  femoral  artery,  the 
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superficial  femoral  artery,  the  axillary  and  brachial  arteries  to  become 
permanently  closed  in  a similar  manner.  It  is  a question,  indeed, 
whether,  as  a result  of  contusion,  adhesive  inflammation  ever  takes 
place  in  an  artery  to  cause  its  occlusion  without  some  such  laceration 
of  its  inner  tunics  as  has.  been  described. 


Sometimes  a vessel  will  rupture  some  days  after  the  injury,  at  a part  Secondary 
that  has  been  severely  contused,  causing  a secondary  subcutaneous  subcutaneous 
haemorrhage,  and  the  sensation  of  something  giving  way.  Such  a result, 
however,  is  rare  in  civil  practice ; although  in  military,  from  gunshot 
wounds,  it  is  more  frequent.  The  bleeding  under  such  circumstances 
occurs  after  the  fifth  day.  Cold  lotions  will,  generally,  suffice  to  induce 
absorption  of  the  blood  when  the  haemorrhage  is  slight,  although  in  some 
cases  the  fluid  blood  may  be  drawn  off  with  a good  result.  In  excep- 
tional cases,  an  aneurism  may  form  and  requires  treatment. 

It  having  been  asserted  that  it  is  by  natural  processes  alone  that  Surgical 


divided  vessels  are  permanently  sealed, 
and  arteries  in  continuity  occluded,  it 
will  be  well  to  inquire  into  the  modes  of 
action  of  the  different  means  which  the 
surgeon  has  at  his  disposal  to  bring 
about  these  results;  and  it  may  he 
stated  in  limine  that  the  means  are  to 
be  regarded  as  good,  in  so  far  as 
they  aid  the  natural  processes  that 
have  been  described  and  turn  them  to 
account. 

Thus,  the  exposure  of,  and  the  ap- 
plication of  cold  to,  a divided  artery 
favours  its  contraction : this  physio- 
logical fact  explaining  the  practical, — 
that  on  the  free  opening  of  a wound, 
hajmorrhage  so  often  ceases  never  to 
return. 

Pressure  upon  the  end  of  a wmunded 
artery  favours  coagulation  in  the  ves- 
sel, and  the  value  of  acupressure  rests 
mainly  upon  this  principle,  as  the  pins 
mechanically  arrest  the  flow  of  blood, 
whilst  coagulation  is  taking  place  in 
the  vessel  up  to  the  first  branch. 

When  a ligature  is  applied  to  an 
arterg  the  inner  coats  are  usually  more 
or  less  regularly  divided,  and  the 
outer  is  so  constricted  as  to  arrest  the 
current  of  blood  through  the  vessel. 
The  blood  thus  arrested  consequently 
coagulates  and  forms  a clot  or  throm- 
bus, which  is,  as  a rule,  conical  with 
its  base  towards  the  ligature  and  apex 
pointing  to  and  reaching  the  fii'st 
branch.  (Fig.  118  h.)  This  clot  sub- 
sequently contracts  and  becomes  or- 
ganized. The  inner  and  middle  coats. 


ucemostatics. 

Fig.  118. 


Exposure  of 
artery  and  the 
application 
of  cold. 


Oil  the  aetion 
of  ligature. 


Effects  of  carbolised  catgut  ligature 
on  common  femoral  artery,  taken 
from  a girl  mt.  19,  who  died  on 
the  20th  day  from  gangrenous  leg 
afterthe  application  of  the  ligature 
to  the  artery  for  elephas.  The 
ligature  in  this  case  was  firmly 
attached  to  the  vessel,  and  had 
acted  upon  its  coats  as  a per- 
manent ligature. 

rom  their  divided  edges,  pour 
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Mode  of 
separation 
of  permanent 
ligature. 


Of  the 
catgut 
ligature. 


Effects  of 
torsion. 


out  (c)  plastic  lymph,  which  heals  the  wound,  and  eventually  cements 
the  outer  and  inner  coats,  which  with  the  clot  unite  together  into  one 
homogeneous  mass ; and  if  in  the  sequence  of  events  nothing  occurred  to 
interfere  with  the  steady  evolution  of  this  reparative  process  all  would 
indeed  he  well,  but  unfortunately  such  is  not  the  case,  for  the  liga- 
ture, when  composed  of  silk,  hemp,  or  wire,  and  called  pemanent,  has 
to  come  away.  To  this  end  the  outer  coat  of  the  artery  where  con- 
stricted, must  slough  or  ulcerate,  and  the  vessel  itself,  in  either  case, 
at  the  line  of  ligature  thus  becomes  divided.  By  such  action,  therefore, 
what  nature  might  have  well  done  by  the  processes  already  described  i 
too  frequently  becomes  nndone,  and  unless  a firm  clot  has  filled  both  ; 
ends  of  the  artery,  or  plastic  lymph  become  organized  around  the  ? 
divided  coats,  the  probability  that  secondary  hsemorrhage  will  take  * 
place  is  very  great.  It  is  this  fact  which  makes  the  practice  of  f 
arresting  hsemorrhage  by  means  of  the  permanent  ligature  so  unsatis-  • 
factory.  To  Stilling  and  Dr.  J.  F.  D.  Jones  we  are  indebted  for  most  t 
of  our  knowledge  on  these  points. 

When,  however,  the  carholised  catgut  ligatures  are  employed,  the  » 
secondary  changes  which  have  been  described  do  not  of  necessity  . 
occur,  although  in  their  primary  effects  the  catgut  ligature  acts  pre-i  • 
cisely  as  the  permanent  {vide  Fig.  118 ; ‘ Trans,  of  Clin.  Soc.,’  1878).  ■. 
The  carholised  catgut  ligatures  are  to  be  regarded  as  temporary  r 
ligatures,  which  may  either  dissolve  within  a few  days  of  their  appli-  ■ 
cation  or  become  loose.  If,  therefore,  an  artery  to  which  such  a ligature  » : 
has  been  applied  does  not  become  permanently  closed  by  natural  j! 
haemostatic  processes  before  the  catgut  ligature  has  dissolved  or  : 
become  loose,  the  circulation  through  the  vessel  may  be  restored  or  r 
secondary  hsemorrhage  may  ensue;  this  accident  has  occurred|d 
in  my  own  practice.  The  catgut  ligature  is  not,  therefore,  so  safe  > 
as  torsion  for  divided  arteries.  It  is,  however,  a safer  ligature 
than  the  silk  or  hempen,  as  it  does  not,  like  the  latter,  of  necessity^) 
require  an  ulcerative  process  for  its  discharge. 

When  an  artery  is  closed  hy  what  is  termed  Torsion  the  inner  coatsa 


Fig.  119. 


Effects  of  torsion  upon  an  artery,  showing  the 

coutB.  From  paper  by  the  author,  Med.-Chir.  Tiaus.,  loOo. 
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are  ruptured  (Figs.  119  B and  c),  and  the  outer  (a),  when  not  twisted 
oft‘,  closed  by  the  twists  to  which  it  has  been  subjected.  But  the  inner 
coats,  instead  of  being  simply  divided  in  a linear  manner,  as  occurs  when 
the  ligature  is  used,  become  ruptured,  separated  from  the  outer  coat 
and  incurved,  their  divided  ends  turning  into  the  vessel,  and  in  the 
most  perfect  examples  forming  complete  valves,  not  unlike  the  semi- 
lunar valves  of  the  heart.  The  blood,  which  is  consequently  arrested 
by  this  valvular  incurvation  of  the  inner  tunic,  undergoes  changes 
! precisely  similar  to  those  already  described.  Plastic  lymph  is  poured 
out  by  the  divided  tunics  in  the  same  way  as  has  been  shown  in  the 
application  of  the  ligature,  and  it  acts  the  same  part  in  cementing  all 
■ the  arterial  tunics  and  clot  together.  Between  the  two  forms  of 
1 practice,  however,  there  is  this  difference,  that  where  the  ligature  has 
been  used,  ulceration  of  the  vessel  is  necessary  to  allow  of  its  escape, 
and  this  may  undo  all  that  Nature  has  done  to  seal  the  artery  and 
[prevent  hajmorrhage ; whereas,  when  torsion  has  been  efficiently  per- 
iformed  and  the  hsemorrhage  arrested,  no  subsequent  action  is  liable 
to  undo  the  good  work  that  has  been  done  or  hinder  the  permanent 
closure  of  the  vessel. 

With  both  ligature  and  torsion,  natural  hmmostatics  are  aided  in  their 
Iwork ; but  with  the  former  the  ulceration  set  up  by  the  ligature  may 
[materially  interfere  with  the  perfection  of  the  process ; while  with 
ithe  latter  there  is  nothing  to  prevent  the  process  going  on  to  its 
completion. 

On  Haemorrhage  and  its  Treatment. 

When  bleeding  takes  place  rapidly  from  a wound  after  an  injury  On 
or  operation,  it  is  called  primary ; when  it  occurs  within  twenty-  ha;morrli»ge. 
four  hours  or  in  rare  cases  within  two  days,  it  is  called  recurring 
tor  intermediary,  and,  when  after  a lapse  of  a longer  period,  secondary. 

T\\e  primary  is  due  to  the  direct  injury  of  the  vessel ; the  recurring  Primary, 
to  the  increased  force  of  the  circulation  during  reaction,  and  the  dis-  Recurring, 
placement  of  clots  that  were  sufficient  to  seal  vessels  when  the  circula- 
tion was  feeble ; to  the  overlooking  of  a vessel  during  the  dressing  of  a 
wound,  or,  to  some  imperfection  in  the  mode  of  securing  it  at  the  time 
of  operation.  The  secondary  is  Cfmsed  by  the  giving  way  of  an  artery  Secondary, 
or  vein ; by  ulceration  of  tbe  ligature ; by  sloughing  of  the  vessel  alone 
or  with  the  tissues  around  ; by  the  accidental  separation  of  a ligature ; 

I'  ijury  ; or  owing  to  the  hromorrhagic  diathesis. 

When  blood  escapes  from  a wound  externally  or  into  a cavity,  the  Symptoms  of 
3rm  hcemorrhageis  applied;  when  beneath  the  integuments  or  amongst  external 
issues,  extravasation  or  effusion  is  said  to  occur.  nsemorrhage. 

The  symptoms  of  external  hminorrhage  require  no  description ; the 
low  flow  or  the  sudden  gush  of  the  life’s  blood  being  recognisable 
y all.  Those  of  concealed,  internal  ha.>mon’hage  or  e.xtravasation  Concealed 
equire,  how-ever,  some  attention.  They  are  those  of  local  injury,  htemorrhage. 
hose  general  symptoms  which  denote  hsemorrhage  generally. 

“In  slow  and  in  sudden  hemorrhages,” wrote  John  Bell  seventy  Bell’s 
ears  ago,  “ the  symptoms  are  very  difl’erent.  In  the  former  the  patient  ‘Inscription 
! very  slowdy  exhausted ; at  each  return  of  bleeding  the  patient  faints,  *’y 

nd  is  laid  in  bed,  and  the  cold  applications  and  the  fainting  save  his 
ife.  He  rises,  after  some  days,  pale,  languid,  and  giddy.  The  pulse 
■I  lutters,  and  is  hardly  to  be  felt ; the  breathing  is  quick  and  anxious 
I ccompauied  with  sighing  and  great  oppression;  the  heart  palpitates 
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on  the  slightest  motion ; and  the  slightest  inclination  of  the  head,  or 
rising  suddenly  from  the  couch,  endangers  fainting.  The  voice  is  low  ; 
the  eye  is  languid,  colourless,  and  of  a pearly  white ; the  flesh  feels 
soft  and  woolly,  and  the  skin  is  pale,  yellow,  gelatinous,  and,  as  it 
were,  transparent,  like  modelled  wax.  After  this  stage  of  weakness  the 
blood  loses  its  colour ; from  this  time  forward  it  is  a bloody  serum  only 
that  distils  from  the  vessels ; dropsy  appears,  and  the  slightest  loss  of 
blood  proves  fatal.  But  when  the  patient  expires  suddenly  by  an 
impetuous  bleeding  from  some  great  artery;  when  he  dies  of  the 
bleeding  from  a femoral  aneurism ; when  he  is  wounded  among  the 
viscera,  and  some  great  vessel  is  pouring  out  blood,  the  blood  in  the 
general  circulation,  in  place  of  being  forced  onwards  by  the  contractions 
of  the  arteries,  runs  backwards  towards  the  wound  from  all  parts  of 
the  body.  The  arteries  no  longer  push  on  the  contents  of  the  veins; 
the  blood  ceases  to  flow  towards  the  heart;  the  heart  ceases  to  act; 
and  the  countenance  assumes,  as  in  asphyxia,  a livid  hue  from  want  of 
circulation.  The  face  becomes  all  at  once  deadly  pale,  the  circle  round 
the  eyes  is  livid,  the  lips  are  black,  and  the  extremities  are  cold.  The 
patient  faints,  revives,  and  faints  again ; with  a low  and  quivering 
pulse ; he  is  sick ; and  his  voice  is  lost.  There  is  an  anxious  and 
incessant  tossing  of  the  arms,  with  restlessness,  which  is  the  most 
fatal  sign  of  all.  He  tosses  continually  from  side  to  side ; his  head 
falls  down  in  the  bed ; he  raises  his  head  at  times  suddenly,  gasping, 
as  it  were,  for  breath,  with  inexpressible  anxiety ; the  tossing  of  the 
limbs  continues ; he  draws  long  convulsive  sighs ; the  pulse  flutters 
and  intermits  from  time  to  time,  and  he  expires.  The  countenance  is 
not  of  a transparent  paleness,  but  of  that  clayey  and  leaden  colour 
which  the  painter  represents  in  assassinations  and  battles ; and  this . 
tossing  of  the  limbs,  which  is  commonly  represented  as  the  sign  of  a 
fatal  wound,  is  indeed  so  infallible  a sign  of  death  that  I have  never 
known  any  one  recover  who  had  fallen  into  this  condition.”  (‘  Principles 
of  Surgery,’  vol.  i,  page  143.) 

This  sketch  is  so  graphic  that  I have  extracted  it  as  a whole.  Since 
my  student  days,  when  I first  read  it,  it  has  been  fixed  in  my  memory. 
It  is,  however,  only  a page  out  of  the  work  of  a master  surgeon  which 
still  deserves  close  study.  A patient  may  lose  a large  quantity  of  blood 
and  yet  rally.  Children  bear  the  loss  of  blood  badly,  yet  rally  quickly. 
In  old  age  a small  hmmorrhage  is  of  grave  importance,  the  rallying 
power  being  very  small. 

Hsemorrhage  from  any  vessel,  however  large,  is  readily  controlled  by 
the  application  of  well- applied  direct  pressure  upon  the  wounded  part, 
consequently  any  surgeon  on  being  called  to  a case  of  wounded  artery, 
having  cleansed  the  wound  and  exposed  the  vessel,  should  put  his  thumb 
or  finger  on  the  bleeding  orifice  and  check  the  flow.  No  mere  covering 
up  of  the  wound  to  smother  the  haemorrhage  will  be  of  any  benefit. 
When  moderate  bleeding  comes  from  a wound  and  its  source  is 
unknown,  whether  arterial  or  venous,  the  first  duty  of  the  surgeon  is 
to  clean  the  wound  and  remove  clots.  This  act  alone  is  often  sufiicient 
of  itself  to  arrest  bleeding,  not  only  for  the  time  but  permanently. 
The  parts  at  the  same  time  should  be  elevated  and  left  exposed  for  a 
few  hours. 

When  the  bleeding  is  venous,  the  elevation  of  the  limb  has  a most 
beneficial  and  rapid  action.  In  amputations,  before  the  application  ot 
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i the  tourniquet,  as  well  as  after  its  removal,  the  limb  or  stump  should  Direct 
I always  be  elevated  for  a few  seconds  to  empty  the  veins.  When  well  pressure. 

I applied,  direct  'pressure  stops  the  flow  of  blood,  and  when  such 
» means  appear  to  be  sufficient  for  the  treatment  of  the  case, 
i care  should  be  employed  in  its  application.  The  first  pad  to  be 
■ applied  to  the  bleeding  part  should  be  small  and  compact,  corre- 
J spending  in  size  to  the  last  joint  of  the  thumb  ; a larger  one  should  be 
^ placed  over  it  and  carefully  adjusted,  and  a third  covering  in  the  whole. 

) These  are  to  be  firmly  bound  down  over  the  bleeding  vessel  with  a 
^ bandage  or  some  unyielding  strapping,  care  being  taken  that  the 
I pressure  employed  is  sufficient  to  control  the  bleeding,  but  not  enough 
{ to  arrest  wholly  the  circulation  through  a limb,  thereby  producing 
I gangrene  of  the  parts  below. 

^ When  direct  pressure  is  inapplicable,  indirect  pressure,  as  it  is  called.  Indirect 

ior  pressure  by  means  of  a tourniquet  applied  to  the  main  artery  of  a Pressure, 
limb  above  the  wound,  may  be  employed  j and  in  operations  upon 
the  extremities,  this  is  the  best  mode  of  preventing  or  arresting 
hajinorrhage,  the  tourniquet  being  accurately  applied  over  the  main 

I artery,  but  not  screwed  up  till  the  operation  is  about  to  be 
commenced. 

For  mere  temporary  purposes,  the  main  artery  may  be  compressed  by 

I the  finger  of  the  surgeon  or  of  a skilled  assistant ; but  for  a lengthened 
period,  this  method  is  untrustworthy,  it  being  impossible  for  any  ordi- 
nary man  to  maintain  firm  pressure  upon  a vessel  for  more  than  a few 
minutes  consecutively.  The  use  of  the  weight  as  shown  in  Fig.  131 
may  be  recommended.  As  a temporary  means  of  arresting  bleeding, 
however,  manual  pressure  is  of  immense  value,  and  should  be  applied  to 
the  femoral  artery  below  Poupart’s  ligament  for  the  lower  extremity  ; 

..  and  on  the  inner  side  of  the  biceps  muscle  for  the  upper,  the  fingers 
(j  or  thumb  of  the  surgeon  being  employed  according  to  convenience. 

(I  In  recent  times,  what  is  known  as  Esmarch’s  method  of  arresting  Esmarch’s 
^ hffiinoiThage  has  met  with  considerable  support.  It  consists  first,  in  ap-  meihod. 
i|  plying  an  elastic  bandage  from  the  extremity  of  the  limb  to  be  operated 
il  on  to  a point  above  the  site  of  the  operation,  and  secondly,  in  the  appli- 
cation  of  an  india-rubber  band  or  tube,  tightly  above  the  upper  border 
I of  the  elastic  bandage,  which  can  then  be  removed.  By  this 
fl  method,  the  parts  below  the  band  have  been  rendered  bloodless,  and 
' the  surgeon  may  explore  a limb,  excise  a tumour,  joint,  or  bone, 
and  even  amputate,  with  the  loss  at  the  time  of  a spoonful  of 
blood. 

if  The  method  has,  however,  one  objection,  which  is  that  when  the  Objection  to 
b band  is  removed  blood  oozes  from  the  soft  parts  to  a far  greater  extent  “>ethod. 

£ than  under  other  circumstances,  the  smaller  vessels  apparently  becom- 
I paralysed  by  the  compressing  bandage,  or,  from  their  having  been 
'I  completely  emptied.  The  operation  which  is  bloodless  during  the 
i.  cutting  process  is,  on  the  whole,  therefore  followed  by  the  loss  of  as 
I;  much  blood  as  generally  follows  other  methods.  For  amputations,  I 
19  never  employ  now  the  compressing  bandage,  but  elevate  the  limb  to 
Il  empty  it  of  venous  blood,  and,  with  the  hand  press  the  blood  upwards, 
d I then  use  the  elastic  band  or  india-rubber  tube  as  a tourniquet, 

’«i  having  found  by  this  method  that  all  the  advantages  of  Esmarch’s  plan 
*1  are  secured  with  less  of  the  disadvantages.  For  exploratory  operations 
' and  the  removal  of  small  foreign  bodies,  excision  of  joints,  and 
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When  a tourniquet  is  not  at  hand,  as  in  the  field,  a stone  or  any  | 
hard  substance  may  be  rolled  up  in  a handkerchief,  applied  over  a vessel,  j 
ind  bound  round  the  limb  ; the  ends  of  the  handkerchief  too  should 
ittached  to  a stick  or  sword,  any  amount  of  compression  being  obtain 

^^As’^SjJoIwJTm  of  arresting  haimorrhage,  therefore,  P^ss^ 
upon  the  bleeding  direct-,  or  upon  the  ^ If 

i.e.  indirect  ■.  digital  or  instrumental  is  the  more  reliable.  Ibe  u ou 
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removal  of  necrosed  bone,  the  compressing  bandage  has,  however,'^ 
great  advantages.  j 

The  tourniquet  is,  doubtless,  an  excellent  instrument  for  the  com- 
pression  of  an  artery,  and  J.  L.  Petit’s  is,  probably,  the  best  for' 
the  extremities.  It  should  be  applied  to  the  limb  directly  over  the  vessel 
to  be  compressed,  the  pad  being  adjusted  in  tbe  axis  of  the  vessel.' 
The  ends  of  the  band  are  then  made  to  pass  round  the  limb,  and* 
are  secured  either  by  a buckle  or  a knot,  the  former  being  preferable? 
The  two  plates  can  then  be  separated  by  the  rotation  of  the  screw,'' 
and  a sufiicient  amount  of  pressure  employed  to  stop  the  current  of 
blood,  and  no  more.  (Vide  Fig.  120.)  Lister  has  invented  an  adrair^ 
able  tourniquet  for  compressing  the  abdominal  aorta,  and  many  others 
have  been  constructed,  but  these  are  ample  for  all  ordinary  pur’ 
poses  of  arresting  or  preventing  haemorrhage.  I 

Fig.  120.  I 
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in  botli  cases  should  be  well  exposed  and  cleansed,  and  all  coagula 
removed  preparatory  to  the  application  of  such  permanent  means  as 
i may  be  at  command.  Of  these,  the  ligature,  torsion,  and  acupres- 
\ sure  are  the  chief.  Styptics  and  the  cautery  are  only  employed 
I when  the  three  means  mentioned  are  either  inapplicable  or  have 
1 proved  unsuccessful. 

On  the  use  of  the  Ligature. 

I Since  Ambrose  Pare  re-introduced  the  use  of  the  ligature  (1550), 
it  has  been  the  favourite  means  for  the  arrest  of  haemorrhage; 
t the  speedy  way  in  which  bleeding  from  an  artery,  however  large, 

. is  checked  by  its  application,  and  the  feeling  of  relief  ex- 
perienced  on  knowing  that  for  a time,  at  least,  all  fear  of 
I'  bleeding  has  been  removed,  having  so  influenced  the  majority  of 
I practitioners  in  its  favour,  as  to  iuduce  them  to  put  aside,  untried, 
all  other  suggested  means  as  being  unnecessary.  It  took,  how- 

fever,  more  than  two  centuries  for  the  ligature  to  become  estab- 
lished in  practice ; in  fact,  its  adoption  was  not  general  till 
I Jones  had  demonstrated  by  his  experiments  already  alluded  to  (p. 
f 413),  the  physiological  processes  by  which  haemorrhage  is  naturally 
ii  arrested  in  a bleeding  vessel,  and,  that  by  the  ligature,  these  were 
i|  utilised. 

I To  tie  an  artery  efficiently,  the  vessel  should  first  be  taken  up 
I cleanly  and  drawn  out.  A smooth  round  cord  of  silk,  hemp,  or  catgut, 
J must  then  be  applied  firmly  around  its  extremity,  sufficient  force 
a being  used  to  cause  rupture  of  the  inner  coats  of  the  vessel 
d (such  a result,  although  desirable,  not  appearing,  however,  to  be 
t constant) ; and  occlusion  of  the  outer  coat,  a knot  called  the  sm-- 
'i  geon’s  or  sailor’s  reef-knot  being  employed.  In  forming  the  knot, 
I,  the  loop  of  the  ligature  should  be  pressed  down  to  the  artery  by 
t the  finger  or  thumb  as  indicated  in  the  drawing  (Pig.  120),  otherwise 
i the  extremity  of  the  artery  will  be  liable  to  be  broken  off,  particularly 
i if  diseased. 

:1  When  the  vessel  is  deeply  placed  and  cannot  be  isolated,  it  must  be 
1^  ligatured  with  some  of  the  adjacent  tissues.  When  it  is  so  embedded 
Uthat  its  free  end  cannot  be  taken  up  with  forceps,  a tenaculum  may  be 
4 passed  beneath  the  bleeding  vessel  and  all  the  tissues  taken  up  by  the 
fl  instrument  should  be  strangled  by  the  ligature.  The  ends  of  the 
4 ligature  may  be  left  hanging  out  of  the  wound.  In  later  years  Mr. 
i|  De  Morgan  has  been  in  the  habit  of  cutting  off  both  ends  of  the  Hga- 
' |ture,  leaving  the  knot  in  sit4  and  closing  the  wound,  such  a practice 
i being  a revival  of  the  last  century,  and,  since  carbolised  catgut 
iligatures  have  been  employed,  the  practice  has  become  general, 
if  When  the  vessels  are  diseased  and  brittle,  some  care  is  needed  in  the 
X ipplication  of  the  ligature.  The  vessel  should  not  be  tied  too  tightly 
■1  est  too  much  of  the  artery  be  torn  and  the  ligature  be  made  to 
■separate  before  natural  hajmostatics  have  closed  it.  Some  have 
Imggested  the  use  of  a flat  ligature  under  these  circumstances, 
t|  )ut  it  seems  scarcely  needed.  In  1865,  I was  called  upon  to 

jipply  a ligatm’e  to  the  femoral  artery  of  a man  over  seventy  years  of 
ige  for  femoral  aneurism.  The  vessel  was  so  brittle  that  I felt  the 
I loats  give  way  on  the  application  of  the  ligature ; the  included 
I issue  too  seemed  so  thin  that  I expected  to  find  the  ligature  come 
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away  in  my  hand,  which  did  not  occur.  The  case  ultimately  did 
well,  and  no  bleeding  ensued. 

Acupressure. 

On  The  late  Sir  James  Simpson  brought  this  method  of  arresting 

acupressure,  haemorrhage  before  the  profession  in  1860,  and  on  his  authority 
many  resorted  to  the  practice.  Drs.  Keith  and  Pirrie,  of  Aberdeen, 
have  given  it  their  warmest  support ; indeed,  at  the  present  time,  in 
Dr.  Pirrie’s  hands  it  is  alone  employed  as  a general  way  of  arresting 
hffiinorrhage.  The  principle  of  the  practice  is  very  simple,  viz.,  the 
occlusion  of  the  artery  by  the  temporary  pressure  of  a pin,  without 

Fig.  121. 


Different  modes  of  applying  acupressure. 

lacerating  the  vessel  or  setting  up  inflammatory  and  suppurative  k 
action  as  in  the  ligature.  The  pin  is  removed  on  the  second  or  third  1 
day,  according  to  the  size  of  the  artery.  The  advantages  thus* 
claimed  for  it  are  very  great,  hut  experience  has  not  yet  decided  in  * 
its  favour.  There  are  three  leading  forms  of  acupressure.  I 

In  the  first,  the  artery  is  directly  compressed  between  the  pin,  which 
crosses  its  free  end,  and  the  muscle  beneath.  (Pig.  121,  1.)  J 

In  the  second,  the  same  result  takes  place,  the  pin  being  made  to  b 
give  a half  twist  through  the  tissues  between  its  first  and  second  P 
insertions.  (Fig.  121, 2.)  'jf 

In  the  third,  the  pin  is  simply  passed  beneath  the  vessel  and  pressure  k 
applied  to  the  artery  by  means  of  a loop  of  wii’e  or  silk  looped  over  its  s 
point  and  made  to  cross  the  vessel,  the  ends  of  the  loop  being  secured  B 
upon  the  shaft  of  the  pin.  (Fig.  121,  3.) 

Its  value  and  The  £fOod  point  in  acupressure  is  the  absence  of  any  foreign  body  j 
drawbacks,  for  more  than  a few  hours  or  days.  Its  disadvantage  lies  in  the  fact  I 
that  its  success  depends  upon  the  coagulation  of  the  blood  in  the  » 
vessel  down  to  the  first  branch,  one  of  nature’s  temporary  hsemostatic  t 
processes,  and  not  upon  the  permanent  closure  of  the  coats  of  the  *• 
vessel.  As  a consequence  it  is  not  so  secure  as  the  ligature,  or  physio-  - 
logically  so  sound  as  the  practice  of  torsion.  As  a general  mode  of  • 
arresting  hemorrhage  it  seems  improbable  that  it  will  hold  its  ground,  i- 
indeed  it  is  but  little  practised  at  the  present  time.  As  a mode  of  •< 
temporarily  arresting  hemorrhage  in  certain  cases  where  the  ligature  ' 
and  torsion  are  inapplicable,  as  in  wounds  of  the  palm  or  the  sole  of  ' 
the  foot  it  is  indeed  valuable,  and  particularly  also  as  a me.aus  ot  > 
arresting  the  flow  of  blood  from  a leech  bite  or  other  bleeding  point—  - 
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the  passage  of  a needle  through  the  skin,  and  a figure-of-8  ligature 
over,  being  of  great  service. 

An  ingenious  modification  of  this  process  has  been  devised  and  Oix’s  method, 
successfully  used  by  Mr.  Dix,  of  Hull.  A wire  passed  through  the 
flaps  by  means  of  two  needles  and  twisted  over  a cork  outside,  com- 
presses the  bleeding  vessel  in  the  same  way  as  the  needles.  It  is 
called  by  its  author  “the  wire  compress,”  and  is  fully  described  in 
the  ‘Edinburgh  Medical  Journal,’  Sept.,  1864.  It  seems,  however, 
to  be  more  adapted  for  securing  an  artery  in  its  continuity  as  in  the 
treatment  of  aneurism,  under  which  head  (see  page  449)  it  will  be 
described  in  detail. 


In  a physiological  point  of  view  there  is  no  method  more  perfect 
at  command  for  the  control  of  haemorrhage  than  that  of  torsion ; 
because,  unlike  acupressure,  which  uses  one  only  of  Nature’s 
haemostatic  processes,  or  the  ligature,  which  is  a foreign  body  in  a 
wound,  and  becomes  a source  of  danger  by  undoing  at  a later  what  has 
been  done  at  an  earlier  period  of  the  case,  it  utilises  to  the  utmost 
all  the  physiological  processes  employed  by  Nature  to  prevent  and 
arrest  bleeding,  and  places  the  vessel  in  the  most  favorable  position 
for  them  to  take  effect.  What  these  changes  are  was  discussed  in 
a former  page  of  this  chapter. 

For  the  application  of  torsion  a good  pair  of  forceps  is  required  Mode  of 
{vide  Fig.  120),  that  will  hold  the  end  of  the  artery  firmly,  that  has  performing 
no  lateral  motion,  and  with  serra-  torsion, 

tions  blunt  enough  to  obviate  any  Fio.  123. 

laceration  or  cutting  of  the  parts 
seized  by  the  blades.  The  vessel 


j may  be  twisted  off  or  not,  as  Effects  of  torsion  on  femorsl  artery. 

■ may  be  preferred.  In  Fig.  122, 

the  appearance  of  a femoral  artery  sufiiciently  twisted  is  well 
shown. 

When  the  vessels  are  atheromatous  or  diseased  fewer  rotations  of  the  The  diseased 
forceps  are  required,  the  inner  tunics  of  the  vessels  being  so  brittle  as  vessels, 
to  ^ break  up  at  once  and  incurve.  If  the  surgeon,  therefore, 
twist  more,  he  will  break  away  the  external  or  cellular  coat  which  is 
not  only  of  essential  importance  in  maintaining  the  lacerated  inner 
coats  in  position,  but  in  allowing  blood  to  coagulate,  and  lymph  to 
organize  between  them.  With  this  caution  diseased  arteries  appear  to 
be  as  amenable  to  the  treatment  as  the  healthy,  and  torsion  requires 
no  more  care  under  these  or  any  circumstances  than  the  application 
of  a ligature. 


On  Torsion. 


Ou  torsion. 


' should  then  be  drawn  out,  as  in 
the  application  of  the  ligature,  and 
three  or  four  sharp  rotations  of  the 
forceps  made.  In  large  arteries 
such  as  the  femoral,  the  rotation 
should  be  repeated  till  the  sense  of 
resistance  has  ceased.  The  ends 
should  not  be  twisted  off.  In  small 
arteries  the  number  of  rotations  is 
of  no  importance,  and  their  ends 


422 


HiEMOREHAGE  AND  ITS  TREATMENT. 


Arguments  in 
favour  of 
torsion. 


Statistics  of 
torsion. 


The  artery 
constrictor. 


How  it  acts. 


The  physiological  arguments  in  favour  of  torsion  are  numerous,] 
while  the  practical  advantages  seem  to  be  not  less.  After  nine  years’ 
experience  of  the  practice  among  vessels  of  all  sizes  (the  femoral  being  ] 
the  largest)  I have  had  no  mishap.  I have  further  observed,  that  wounds] 
have  united  more  rapidly  and  kindly — primary  union  being  the  rule  ;1 
there  has  been  less  constitutional  disturbance  after  operation  and] 
consequently  less  liability  to  traumatic  fever,  pysemia,  and  other  com-j 
plications  such  as  we  are  all  too  familiar  with,  in  the  practice  of  surgery.^ 
Stumps  have  healed  in  a week,  and  patients  been  up  in  two  weeks,! 
without  one  single  drawback,  rapid  and  uninterrupted  convalescence] 
following  the  operation.  In  other  cases,  equally  good  success  can  be] 
recorded.  At  Guy’s  Hospital  we  have  had  two  hundred  consecutive] 
cases  of  amputation  of  the  thigh,  leg,  arm,  and  forearm,  in  all  which] 
the  arteries  had  been  twisted  (110  of  them  having  been  of  the  femoral] 
artery)  and  no  case  of  secondary  hasmorrhage. 

The  Artery  Constrictor. 

Dr.  Fleet  Speir,  of  Brooklyn,  New  York,  has  had  an  artery  constricto^ 

Fig.  123. 


1.  Au  artery  taken  up  by  the  constrictor.  2.  Artery  constricted, 
of  constriction  upon  vessel.  4.  As  seen  when  laid  open. 


3.  Effects 


made  (Fig.  123)  which,  as  he  has  demonstrated  upon  both  the  living! 
and  the  dead,  has  the  power  of  dividing  the  inner  coats  of  an  artery  and  I 
allowing  them  to  recurve,  as  in  torsion.  He  has  used  it  on  *iU  tlie_j 
larger  vessels  except  the  iliac  and  subclavian,  and  has  never  had  any, 
trouble,  union  chiefly  by  first  intention  having  followed  ( Med. 
Mirror,’  New  York,  April,  1871,  and  ‘Archives  of  Clinical  Surgerv,- 

^^TheE-ument  he  recommends  (Fig.  123),  should  be  “tight-fitting 
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enough  to  constrict  thoroughly,  and  yet  grooved  and  smooth 
enough  not  to  lacerate  the  external  coats,  while  it  makes  a complete 
invagination  of  the  inner  coats.  For  operating  upon  vessels  in  con- 
tinuity, as  for  aneurism,  I prefer  to  place  the  limb,  after  constriction, 
in  a relaxed  position,  so  as  not  to  stretch  the  vessel  after  being 
constricted.” 

f In  Fig.  123  the  instrument  is  shown  applied  to  an  artery,  and  in 
a Fig.  123  (4)  a section  of  the  artery,  subsequent  to  its  constriction. 
I have  tested  this  instrument  on  the  living,  and  have  made  a large 
number  of  experiments  on  the  dead,  and  find  it  does  all  that  Dr.  Speir 
, asserts.  I believe  it  to  be  of  value  for  obstructing  arteries  in 
I continuity,  as  it  does  for  such  precisely  what  torsion  does  for  divided 
vessels. 


Other  Methods. 

Astrhgents  or  styptics  are  also  valuable  agents  in  the  arrest  of  bleed- 
ing,  whei  the  means  previously  mentioned  are  inapplicable,  their  value  agtruigems. 

‘ being  mich  increased  when  combined  With  pressure.  The  perchloride 
or  persulphate  of  iron,  pounded  matico,  alum  in  powder  or  solution, 

A applied  t<  a bleeding  surface  on  a pad  of  lint  or  dossil  of  cotton-wool, 
and  bounl  on,  are  the  best  applications ; though  tannic  acid,  lluspini’s 
styptic,  0’  oil  of  turpentine,  are  also  serviceable.  Before  applying  any 
of  these,,  the  bleeding  part  should  be  wiped  as  dry  as  possible, 
and  all  cmgula  removed.  In  uterine  surgery,  injections  of  some  of 
these  astiingents  are  much  used.  In  rectal  surgery,  the  bowel  may  be 
plugged  vith  lint  or  sponge  saturated  with  a styptic,  and  in  epistaxis 
the  nose  nay  be  plugged  with  the  same. 

Cold  is  a powerful  styptic,  cold  air  often  permanently  arresting 
fA  even  copiois  haemorrhage  on  laying  open  a wound.  A stream  of  cold 
i water  dircted  to  a bleeding  part,  or  ice  pounded  and  placed  in 
I bladders  o bags,  and  laid  on  bleeding  wounds,  are  at  times  of  great 
assistance. 

y Cauterixp.tion,  although  the  common  mode  of  arresting  bleeding  by  On 
A the  anciens,  is  now  seldom  employed ; yet  is  it  a valuable  agent  in  cantenzation. 
4 cases  wher^  neither  torsion,  ligature,  nor  acupressure,  is  available.  In 
(y  spongy  tisaes  from  which  blood  is  oozing,  or  even  in  other  cases,  the 
Ii  hot  iron  wil  often  act  most  beneficially.  It  may  be  applied  through 
« iron  button  or  cones  brought  to  a black  heat  by  means  of  fire,  or 
t through  pltinum  or  porcelain  instruments,  heated  by  means  of  gas  or 
» the  galvau;  battery.  In  both  the  heat  should  be  enough  to  cause 
di  a dry  eschc  upon  the  bleeding  part,  while  care  should  be  exercised 
<t  subsequent^  not  to  remove  this  too  soon  ; indeed,  the  eschar  or  scab 
a should  be  1ft  for  natural  processes  to  throw  off.  The  cautery  in  no 
>«  case  shouldbe  too  hot,  that  is,  red  hot,  as  it  destroys  the  vessels  too 

0 much,  but  aould  be  of  a black  heat. 

1 Hmmorrhge  from  the  capillaries  or  small  vessels,  rarely  takes  place  Capillary 
to  any  dangrous  extent,  unless  it  occurs  in  “ bleeders,”  or  such  as  hBemorrliage 

d labour  undo  the  haemorrhagic  diathesis.  It  has  always  a tendency  to 
# stop  by  itsrf  through  the  natural  haemostatic  processes  such  as  have 
M been  descDed.  If,  however,  it  be  too  persistent,  the  surface  of 
s the  wound  aould  be  exposed  and  cleansed,  the  stimulus  of  the  air  being 
•I  often  sufficsnt  to  excite  closure  of  the  vessels.  Moderate  pressure 


\ 
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upon  the  surface  of  the  wound,  or  a stream  of  cold  water  over  it  are 
also  valuable  auxiliaries. 

tlietreatment  summary,  the  following  conclusions  may  he  arrived  at 

of  for  the  treatment  of  hoemorrhage  from  wounded  vessels. 

hfemorrliage  All  arteries,  whether  divided  or  wounded,  from  which  blood  flows, 
wounded  possible,  to  be  twisted  or  tied  at  the  seat  of  injury ; and  to 

vessels.  accomplish  this,  when  room  is  required,  the  wound  may  be  enlarged. 

Both  ends  of  a divided  artery  are  to  be  dealt  with  separately.  When 
an  artery  is  wounded  John  Hunter’s  advice  is  still  sound,  “First 
apply  the  tourniquet,  then  lay  the  artery  sufficiently  bare,  and  tie  the 
vessel  above  and  below  the  wounded  part,”  MS.  Lect.,  1787.  Ii  some 
cases,  the  vessel  had  better  be  completely  divided,  and  its  two  ends 
twisted.  I have  followed  this  practice  with  the  brachial  oi  three 
occasions,  with  good  result,  and  advise  its  adoption  in  all  arteries  of 
less  calibre. 

When  no  bleeding  is  present,  no  operation  as  a rule  is  nquired ; 
although,  in  exceptional  cases,  this  may  be  deviated  from,  as  when  a 
renewal  of  the  haemorrhage  endangers  life. 

When  moderate  arterial  haemorrhage  exists  and  the  arteiy  cannot 
be  taken  up  in  the  wound  without  an  operation,  the  gradua;ed  com- 
press may  be  employed  with  a fair  chance  of  success ; but  .hould  it 
fail,  the  vessel  must  be  secured. 

When  arterial  haemorrhage  endangers  life  and  the  artery  annot  he 
treated  at  the  wound,  the  trunk  of  the  vessel  is  to  be  seemed  above 
the  wound. 

When  recurring  haemorrhage  is  severe,  the  wound  is  to  bereopened 
or  enlarged,  all  clots  turned  out,  and  the  vessel  tied  o'  twisted. 
When  moderate,  it  can  be  treated  by  elevating  the  part,  b;  pressure  , 
over  the  main  trunk  of  the  vessel  or  the  wound,  and  by  tb  applica-  > 
tion  of  cold,  such  as  the  ice-bag.  , 

At  times  all  bleeding  ceases  on  the  mere  exposure  of  the  open 
wound;  at  others  there  is  merely  a general  oozing.  Undei  these  cir- 
cumstances, if  exposure  of  the  wound  to  the  air,  or  to  a stram  of  cold 
water  fails  to  check  it,  well-applied  pressure  will  often  office.  In 
exceptional  cases,  styptics  may  be  required. 

Treatment  of  Secondary  haemorrhages  are  to  be  dealt  with  in  the  wound  as 
hffi^iTlmge.  primary,  that  is,  when  bleeding  is  profuse,  the  artery  is  tobe  re-liga- 
tured or  twisted  at  the  bleeding  point ; when  not  severe,  b will  pro- 
bably be  restrained  by  pressure  and  the  elevation  of  the  art ; as  in 
a general  way,  when  secondary  haemorrhage  takes  place  a:er  the  ap- 
plication of  a ligature  to  a wounded  artery,  the  bleeding  omes  from 
the  lower  end  of  the  vessel.  Guthrie  has  clearly  shown,  tht  repair  is 
less  perfect  in  the  lower  end  of  a divided  vessel  than  inthe  upper, 
less  contraction  and  retraction  of  the  vessel,  less  perfect  joagulation 
of  blood,  and,  effusion  of  plastic  lymph. 

Venous  Venous  haemorrhage,  unless  from  the  trunks  of  large  vms,  quickly 

hmmorrhage.  ^.g^ggg^  usually  from  the  collapse  of  the  veins.  Where  any  mpediment 
exists  to  the  return  of  blood  from  the  wounded  part  it  may)rove,  how- 
ever, troublesome,  yet  its  arrest  will  probably  be  securedon  the  re- 
moval of  the  obstruction.  The  elevation  of  the  wounded  prt  will  tend 
much  towards  this  end,  as  will  also  the  application  of  dd,  or  firm 
pressure  upon  the  spot. 

Division  of  When  large  veins  are  divided  and  the  bleeding  is  copiousthey  must 
large  veins. 
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be  tied  or  twisted.  A small  opening  into  a large  trunk  may  be  closed 
Ji  with  a fine  ligature,  leaving  the  main  canal  free,  as  wounds  of  veins 
b heal  rapidly,  such  as  after  venesection. 

id  Injuries  of  the  large  venous  trunks,  however,  are  of  grave  import- 
99  ance,  and  any  wound  or  injury  that  induces,  directly  or  indirectly,  the 
ft  complete  arrest  of  the  venous  circulation  through  one  of  these,  is  pro- 
d bably  of  greater  consequence  than  the  wound  pf  an  artery.  The  internal 
ra  jugular  vein,  too,  may  be  tied  with  success. 

i A vein  is  known  to  be  opened,  when  black  blood  flows  from  the 
01  wound  in  a steady  stream  and  from  its  distal  part,  when  pressure 
/O  above  the  wound  increases  the  flow  and  pressure  below  retards  or 
i|(  stops  it. 

Phlebitis  is  the  chief  evil  to  be  feared  from  an  injury  to  a vein.  Phlebitis, 
and  when  it  occurs,  it  is  very  fatal.  Veins,  however,  will  doubtless 
bear  much  more  manipulation  than  our  forefathers  believed,  without 
any  such  danger  ensuing. 

The  entrance  of  air  into  a wounded  vein  is  likewise  a source  of  great  Air  in  veins, 
danger;  but  the  subject  will  receive  attention  in  a succeeding 
chapter. 

The  general  treatment  of  hsemorrhage  On  the 

general 

is  of  importance,  though  subsidiary  to  the  local.  Wlien  syncope  treatment  of 
takes  place  as  a result  of  loss  of  blood,  the  surgeon  should  not  bremorrhage. 
be  too  hasty  in  attempting  to  overcome  it,  as  it  is  without  doubt  Syncope, 
one  of  the  most  valuable  means  which  Nature  employs  to  check 
bleeding  and  to  assist  natural  hmmostatics ; but  at  the  same  time, 
great  care  is  needed  that  the  syncope  be  not  fatal.  If  such 
an  event  appears  imminent,  the  patient  should  be  kept  in  the 
horizontal  posture  with  the  head  low ; cool  air  should  be  allowed  to 
blow  upon  the  face,  or  cold  water  sprinkled  over  it ; some  difl’usible 
stimulant,  such  as  ammonia,  ether,  chloroform,  or  the  nitrate  of  amyl, 
may  be  inhaled,  or  brandy  given  in  small  quantities.  In  extreme  cases 
some  surgeons  advise  pressure  being  made  upon  the  abdominal  aorta  or 
large  arteries,  to  confine  the  blood  to  the  nerve-centres ; or,  even  transfu- 
sion may  be  employed.  This  operation,  however,  has  never  been  in  high 
favour  with  surgeons ; from  accoucheurs  it  has  received  considerable 
support,  the  late  Dr.  James  Blundell  having  given  it  his  energetic 
advocacy.  When  attempted  it  should  not  be  delayed  until  too  late  or 
when  the  hope  of  rousing  the  nervous  and  circulating  systems  has  be- 
come almost  forlorn.  Under  all  circumstances,  plenty  of  bland  liquid 
nourishment  should  be  given,  such  as  milk,  eggs,  broths,  &c.,  and 
stimulants  in  moderation.  When  there  is  a prospect  of  a recurring 
hmmorrhage,  all  food  should  be  given  cold.  In  the  convalescing  stage, 
iron  and  quinine,  ammonia  and  bark,  are  of  the  greatest  value.  Opium 
is  a drug  that  must  not  be  forgotten,  as  in  the  restless  stage  of  blood- 
lessness its  action  is  most  beneficial.  It  must,  however,  he  adminis- 
tered with  caution,  for  with  a feeble  heart  large  doses  are  apt  to 
depress.  Half-grain  doses  repeated  at  intervals  are  probably  the  safest ; 
larger,  however,  may  at  times  be  given.  When  capillary  bleeding  takes 
place  to  any  extent  after  an  operation,  a full  dose  of  opium,  say  a 
grain,  is  often  very  valuable. 

I When  the  hmmorrhagic  diathesis  exists,  iron  in  full  doses  is  of  great 
service,  the  tincture  of  the  acetate  or  perchloride  in  half-drachm  doses 
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being  the  best.  Oil  of  turpentine  is  likewise  a valuable  remedy,  twenty 
minim  doses  being  sufficient  for  an  adult.  Gallic  acid  in  ten-grain 
doses,  and  acetate  of  lead  in  one-grain  doses,  are  also  beneficial,  and 
all  these  act  upon  the  blood  and  dispose  it  to  coagulate. 

Transfusion. 

When  Dr.  Lower,  of  Oxford,  with  Sir  E.  King,  in  1665,  first  prac- 
tised transfusion,  blood  was  drawn  from  an  artery  and  conducted 
direcily  by  means  of  a tube  into  the  vein  of  the  patient,  the  blood 
being  propelled  simply  by  the  force  of  the  circulation  of  the  emitter.  As 
time  progressed,  the  inexpediency  of  opening  an  artery  was  felt,  and  the 
plan  of  transmitting  blood  from  vein  to  vein  came  into  use.  In  1785 
this  plan  was  also  warmly  advocated  by  Dr.  Harwood,  of  Cambridge. 
With  this  change  of  practice,  the  mode  of  operating  had  to  be  altered, 
because  the  force  of  the  venous  circulation  was  found  to  be  insufficient 
to  propel  the  blood.  The  indirect  or  mediate  mode  of  operating  conse- 
quently came  into  use,  the  blood  of  the  emitter  being  received  into  a 
vessel  and  transmitted  by  a tube  or  syringe  into  the  vein  of  the  patient. 
To  James  Blundell  is  due  undoubtedly  the  credit  of  having  devised  an 
apparatus  by  which  the  operation  can  be  efficiently  performed.  He 
called  it  first  an  “ impeller,”  and  when  improved,  a “ gravitater” 
(‘  Lancet,’  1829).  Since  his  time  Drs.  Aveling,  Hewitt,'  Braxton  Hicks,’ 
and  particularly  Roussel,  have  done  much  towards  rendering  the  prac- 
tice more  safe  and  certain.  The  object  of  the  surgeon  in  the  operation 
is,  to  transfuse  blood  from  a healthy  into  a bloodless  patient,  and  his 
aim  should  be  to  prevent  the  coagulation  of  the  healthy  blood  during 
the  operation,  as  well  as  to  guard  against  the  introduction  of  air  into 
the  veins.  This  operation  should  only  be  undertaken  when  a trust- 
worthy apparatus  is  at  hand,  and  of  these  Dr.  Roussel’s  is  without 
doubt  the  most  complete.  Aveling’s,  however,  is  excellent. 

Dr.  Roussel’s  instrument  is  made  of  hardened  pure  caoutchouc;  it 
is  composed  of  a tube  with  a Higginson’s  syringe  large  enough  to  con- 
tain two  and  a half  drachms  of  fluid  (Fig.  124)  (14)  in  its  course.  One 
end  of  the  tube  is  attached  to  a rigid  cylinder  (10),  open  at  each  end, 
and  applied  over  the  seat  of  the  vein  required  to  be  punctured  (3), 
which  has  been  obstructed  by  the  band  (1).  The  cylinder  is  fixed  in 
position  in  being  surrounded  by  a rigid  cup  which  can  be  exhausted 
by  an  elastic  pump  (9)  in  connection  with  it.  The  exhaustion  of  this 
cup  not  only  fixes  the  apparatus  to  the  arm,  but  also  increases  the 
turgidity  of  the  vein  over  which  it  is  applied.  The  cylinder  within  it 
(11)  is  then  closed  by  the  introduction  at  its  upper  extremity  of  a 
lancet  (12),  the  exact  depth  of  which  can  be  regulated  (13).  Before 
operating,  the  air  should  be  driven  out  of  the  cylinder  and  tube  by 
filling  them  with  tepid  water  (6),  in  which  a little  bicarbonate  of 
soda  may  be  dissolved  by  means  of  the  syringe  (9),  and  the  tube  (8, 
and  7),  which  is  attached  to  the  cylinder  opposite  to  the  conducting 
tube  (17).  When  about  to  operate  the  lancet  (12)  is  depressed  into 
the  vein. 

To  the  extremity  of  the  conducting  tube  a stopcock  (17)  with  two 
canulm  (16  and  18)  is  attached,  the  stopcock  being  inserted  to  direct 
the  flow  of  fluid  iuto  one  or  other  of  the  canulie.  One  of  these  canulffi 
is  introduced  into  the  vein  of  the  recipient  (5).  The  apparatus 

1 ' Obatet.  Trans.,’  1865.  ’ ‘ Guy’s  Rep.,’  18G8. 
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aO")  being  filled  with  water,  the  vein  is  opened  by  the  lancet  and  the 


iU)  Deillii  lliitJU  wiuii  vvnuvi,  “r i/  1 j.1.  r 

contents  of  the  cylinder  and  tube  pumped  out  through  the  free 


canula  (18)  until  blood  only  flows  through  it.  The  stopcock  (17)  is  then 
turned  and  the  blood  is  injected  into  the  patient’s  arm  through  an 
opening  in  the  vein  (4).  The  syringe  by  this  apparatus  “ forcing  the 
blood  into  the  vein  of  the  recipient  by  degrees  as  it  draws  it  from  the 


Dr . Roussel’s  injecting  apparatus. 


vein  of  the  donor,  every  particle  of  it  having  remained  less  than  a 
second  out  of  the  human  vessel,  enclosed  in  a full  tube,  and  the  blood 
conducted  by  an  artificial  vein  and  heart,  hermetically  closed,  damp, 
warm,  and  soft  as  are  the  human  vessels.  The  blood  is  not  modified 
as  regards  its  fibrine,  globules,  gas,  temperature,  or  density;  it 
passes  from  one  system  to  another  with  all  its  primitive  vitality, 
and  continues  to  live  on.” 

Not  more  than  six  to  nine  ounces  of  blood  should  be  transfused  at 
one  time,  the  injection  too  should  be  gradual,  that  is,  about  six 
syringofuls  a minute. 


DISEASES  OF  THE  AETERIES. 

Arteritis. — Under  this  heading,  besides  the  rarer  forms  of  disease, 
we  shall  include  atheroma,  as  there  is  no  longer  any  question  of  its 
inflammatory  nature.  Of  this,  Virchow,  Billroth,  Wilks,  and  Moxon, 
have  given  sufficient  evidence,  though  in  modern  text-books  the  old 
view  is  still  taught,  and  the  weight  of  Gulliver’s  investigations  (‘  Med.- 
Chir.  Trans.,’  vol.  xxvi)  has  not  yet  lost  its  influence.  We  by  no 
means  think  that  Gulliver  was  altogether  in  error  in  holding  that 
atheroma  was  a fatty  and  calcareous  degeneration  of  the  inner  and 
middle  arterial  coats  with  subsequent  thickening  of  the  adventitia; 
on  the  contrary,  it  is  not  improbable  that  atheroma  may  sometimes  be 
a simple  retrograde  metamorphosis  of  the  arterial  tissues;  but,  there 
can  be  no  doubt  that  it  more  often  begins  as  a sub-inflammatory  pro- 
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cess.  This  conclusion  has  been  reached  partly  upon  histologieal 
grounds  and  from  the  fact  that  the  disease  is  most  prone  to 
occur  where  the  wear  and  tear  is  greatest,  and  inflammation,  conse- 
quently, most  likely. 

Arteritis  is  usually  described  as  “ acute”  and  “ chronic,”  and  it  will 
he  well  for  us  to  adopt  the  terms  in  general  usage.  But  the  student 
must  remember  that  the  pathologist  applies  the  one  to  a proeess 
the  product  of  which  is  cellular  or  nuclear;  the  other,  to  that 
which  shows  organized  or  tissue  product,  or  some  degenerative 
change  such  as  the  calcareous,  which  must  necessarily  have  taken 
some  time  in  its  production.  From  a clinical  point  of  view  both  terms 
are  more  arbitrary  than  exact,  and  there  is  other  evidence  than  patho- 
logical to  show,  that  changes,  judged  by  such  a standard  to  be  chronic, 
are  rapid  in  their  course,  and,  in  the  same  way  others  which  must  be 
called  acute,  in  that  microscopically  they  are  cellular,  are  not  necessa- 
rily of  short  duration.  If  we,  then,  continue  to  describe  arteritis  as 
acute  and  chronic,  it  is  evident  that  no  strictly  histological  basis  is 
broad  enough  for  accuracy,  and  we  have  therefore  adopted  that  classi- 
fication of  acute  arteritis  which  accords  best  with  our  own  experience. 

Acute  arteritis  is  found  under  four  conditions  : — 

1st.  As  slightly  raised  greyish  or  pellucid  patches  on  the  living 
membrane  of  the  artery,  which,  when  examined  microscopically,  show 
a multiplication  of  the  cells  of  the  superficial  layers  of  the  inner  coat. 
It  is  a disease  whicih  is  not,  perhaps,  of  much  importance  when 
attacking  the  aorta  or  larger  vessels,  but,  when  it  affects  the  visceral 
arteries,  it  may  lead  to  a considerable  diminution  of  their  calibre,  to 
thrombosis,  and  thus  to  all  those  changes  which  ensue  when  the  circula- 
tion becomes  arrested.  It  is  a change  of  this  kind  which  Heubner 
lately  described  in  the  vessels  of  the  brain  as  particularly  liable 
to  occur  in  the  subjects  of  syphilis;  and,  it  is  possible,  though 
not  yet  proved,  that  a similar  result  may  he  induced  in  the  larger 
arteries  from  the  same  cause. 

2nd.  As  a general  affection  of  the  arch  of  the  aorta,  in  which  that 
vessel  is  greyish,  softened,  thinned,  and  dilated,  but  without  any  strictly 
atheromatous  or  calcareous  change  in  it.  It  would  be  better  perhaps 
to  call  this  state,  acute  softening,  though  the  nature  of  the  process  is 
essentially  inflammatory. 

3rd.  As  a local  disease  in  the  arch  of  the  aorta  in  cases  of  acute 
rheumatism.  This  is  rare,  sometimes  originating  in  the  friction 
produced  by  large  valvular  vegetations  which  are  washed  backwards 
and  forwards  in  the  blood-stream,  and  sometimes  without  any  such 
cause  and  apparently  as  a spontaneous  arteritis.  In  either  case,  it  is 
liable  to  lead  to  aneurism  or  imperfection  of  the  aortic  valves. 

4th.  As  a local  disease  in  the  arteries,  secondary  to  the  lodgment  of 
emboli,  which,  by  their  presence,  set  up  an  arteritis. 

Chronic  arteritis  may  occur  as  a widespread  and  continuous  disease  in 
most  of  the  arteries  of  the  body,  or  as  one  whieh  is  localised  to  various 
parts,  speeiaUy  the  larger  vessels.  Of  the  former,  a very  rare 
disease,  examples  have  been  published  by  Wilks  (‘  Guy’s  Rep.,’  1869), 
and  Savory  (‘  Med.-Chir.  Trans.,’  1856).  The  principal  arteries  of  the 
body  were  thickened  and  obstrueted,  the  vessels  being  filled  with  old 
clot  that  was  “ so  closely  adherent  that  the  wall  of  the  vessel  would  split 
rather  than  part  from  the  clot.  At  both  the  ending  and  commencing 
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■ parts  tlie  clot  was  white  and  like  fibrous  tissue,  and  could  not  be  dis- 
1 tiuguisbed  from  the  coats,  which  here  were  swollen  and  atheromatous. 

■ The  atheroma,  indeed,  appeared  to  be  here  in  the  clot  also  as  well  as 
[J;  in  the  arterial  coat”  (Wilks). 

t There  seems  little  doubt  also  as  to  the  fact,  that  a vessel  may  become  Obliterative 

i completely  obstructed  by  a strictly  local  arteritis.  arteritis. 

It  may  be  noted  in  passing,  that  the  descriptions  of  the  naked- 
eye  appearances  in  these  cases,  exactly  correspond  with  that  of  the  so- 
called  syphilitic  disease  of  the  cerebral  arteries  just  alluded  to  as  having 
been  described  by  Heubner,  and  which  has  been  classed  by  us  as  acute 
arteritis,  inasmuch  as  it  is  a disease  purely  cellular. 

Such  cases  as  the  last,  however,  are  rare  compared  with  those  of 
local  chronic  arteritis,  when  met  with  in  the  arch  of  the  aorta  at  its  bi- 
furcation and  other  parts.  It  is  indicated  by  thickening  of  the  vessel  and 
i loss  of  its  elasticity,  by  the  external  coat  changing  into  a tough  fibrous 
r|:  tissue,  and  the  afl'ected  parts,  instead  of  feeling  thin  and  pliable,  becom- 

Iing  hard  and  leathery.  “ Now,  such  changes  as  these  are  commonly  jioxon’a 
present  along  with  the  atheromatous  pulp  in  the  deep  inner  coat,  and  views  of 
ae  these  are  the  part  of  the  changes  that  go  by  the  term  atheroma  as 
I commonly  accepted.  Changes  of  a kind  that  cannot  be  regarded  as  arteries, 
other  than  inflammatory  are  present  in  nearly  all  bad  examples  of 
atheroma ; the  extent  of  the  inflammatory  changes  generally  surpasses 
that  of  the  atheromatous,  and  these  inflammatory  changes  occur  often 
without  any  atheroma,  and  especially  in  younger  subjects,  about  or 
under  middle  age.  The  more  inflammatory  changes  tend  more  to 
produce  aneurisms  than  do  the  atheromatous  patches.  When  atheroma 
is  thoroughly  established,  so  that  a pulpy  mass  is  formed  in  the  coats 
at  any  spot,  this  is  generally  thick  and  hard  and  unyielding,  and 
does  not  give  way  to  pressure  so  as  to  form  an  aneurism.  The  disease 
I that  leads  to  aneurism  is  the  same  disease  as  leads  to  atheroma,  and  I 

i think  it  is  a correct  way  of  describing  these  relations  to  say  that  they 
are  alternative  results  of  the  disease  of  the  coats.  I mean  so  that  if 
the  sub-inflammation  is  severer,  then  the  coats  are  softened  and  yield 
early,  before  the  thickening  and  stifiening  chronic  process  that  leads 
to  the  atheroma  patch  has  time  to  occur.  On  the  other  hand,  if  the 
sub-inflammation  is  lower  and  slower,  then  there  is  not  such  softening 
at  any  time  in  its  course  as  to  lead  to  aneurismal  yielding ; but  the 
result  is  a slow  thickening,  which  reaches  a considerable  and  a sufiicient 

1 degree  before  any  fatty  degeneration  occurs  within  it,  and  then  always 
the  thickening  goes  further  than  the  granular  change,  so  that  the  wall 
of  the  artery  is  rather  stronger  there  than  weaker;  and  if  the  sub- 
inflammation be  yet  slower  and  slower  the  fatty  or  granular  change  in 
the  coat  goes  on  to  an  accumulation  of  lime  salts  or  petrifaction  of  the 
spot,  the  stone  in  the  wall  showing  sometimes  some  rude  bone-cells,  so 
that  ossification  may  be  thought  really  to  occur,  though  the  bone  is 
truly  a very  rough  production,  if  it  be  bone  at  all.  Now,  if  instead  of 
being  thus  slow,  so  as  to  give  time  for  the  calcareous  change  of  its 
products,  the  sub-inflammation  be  very  acute,  then  the  arterial  wall 
may  rupture,  and  either  sudden  death  or  a false  aneurism  be  the 
result.”  “ I might,”  adds  Moxon,  “ give  practically  any  number  of  cases  Active  cell 
H and  drawings,  showing  the  active  cell  formation  in  cases  of  atheroma,  fopuat'ou  m 
d this  cell  formation  found  in  the  deep  layer  of  the  inner  coat  especially, 

■ and  causing  the  production  of  little  nests  of  cells,  in  which  fat  and  lime 
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soon  accumulate.  In  severer  cases  the  middle  and  outer  coats,  and  the  ! i 
deep  layer  of  the  inner  coat,  are  seen  to  be  charged  with  lymph-cells  in  ^ ; 
enormous  numbers,  crowded  together,  and  separating  the  proper  elastic  ' i 
and  the  muscular  fibres  into  little  patches  and  shreds,  while  both  elastic  i ; 
and  muscTilar  fibres  fall  into  a state  of  fatty  degeneration.” — Moxon,  1 
‘ Guy’s  Hosp.  Kep.,’  1870-71.  I 

In  Figs.  125  and  125a,  taken  from  drawings  kindly  made  for  me  I 
by  Dr.  Moxon,  these  changes  can  be  seen.  His  description  is  appended. 
Mechanical  Dr.  Moxon  and  others  believe,  and  I think  rightly,  that  mechanical  ^ 
ofatheroma  strain  is  the  main  cause  of  atheroma  of  the  arteries.  It  is  chiefly  found 
at  points  where  the  strain  upon  the  coats  is  greatest  and  in  men  who 
follow  laborious  occupations.  GuUiver  originally  described  it  as  a 
disease  of  the  larger  arteries,  but  it  is  now  known  to  involve  the  whole 
arterial  system.  ; 

In  advanced  disease  calcareous  plates  are  found  in  the  larger  arteries,' 
while  the  smaller  are  converted  into  completely  solid  tubes.  The  vessels,' 
moreover,  alter  in  shape,  and  become  tuberous  as  well  as  tortuous — dila-^ 
tation  taking  place  at  the  points  of  bifurcation.  When  the  disease  is 


Fig.  125. 


Fig.  125a. 


Fig.  125  shows  the  iucipiciu  inflammatory  stage  of  the  change  in  an  artery  which 
leads  to  atheroma,  and  in  which  aneurism  usually  occurs.  . ' ’ 

Fig.  125a  shows  the  final  degenerative  stage  of  the  same  change  in  the  artery  which 
constitutes  atheroma. 

Fig.  125  is  a small  portion  of  a fine  section  of  an  artery  from  the  neighbourhood  of  an  Bj 
aneurism;  the  artery  was  here  soft  and  swollen,  and  had  a more  pellucid  andp 
bluish  appearance  than  natural.  A small  and  early  patch  of  the  disease  is  repre-B, 
seated.  The  cells  of  tlie  artery-wall  are  found  enlarged,  their  nuclei  multiplied,  J, 
and  at  the  centre  of  the  patch  they  burst  towards  each  other  to  make  a cluster 
of  cells  derived  from  the  multiplied  nuclei.  , , n 

Fig.  126a  is  taken  from  the  same  artery  at  another  spot,  when  the  coat  had  the  well- 
known  yellow  appearance  of  atheroma.  Here  the  patch  of  multiplied  cells  has  t 
degenerated  to  a heap  of  oily  and  earthy  matter  with  some  plates  of  cholesterme.  ^ 
The  individual  cells  around  are  seen  to  be  degenerated  in  the  same  way.  Some  ot  , 
those  at  the  upper  part  of  the  figure  are,  on  the  other  hand,  developing  into  elastic  . 
fibrils.  This  is  a frequent  accompaniment  of  the  atheromatous  process,  ana  its  i 
effect  is  to  ultimately  strengthen  the  arterial  wall  at  the  diseased  spot. 

very  extensive  or  advanced,  the  inner  coats  become  destroyed  and  1 
undermined  with  blood.  When  this  takes  place  to  any  extent,  what  is  ( 
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known  as  a dissecting  aneurism  may  be  produced  ; but  in  other  cases  the 
inner  coat  is  so  raised  by  the  clot  of  blood  behind  it  that  the  arterial 
canal  becomes  closed,  and  gangrene  of  the  parts  supplied  by  the 
occluded  vessel  may  ensue.  In  a preparation  in  Guy’s  Museum  (1465), 
the  aorta  was  thus  affected,  causing  gangrene  of  the  extremities. 
In  others,  the  vessel  may  rupture,  and  cause  death  from  haemorrhage. 
In  rarer  cases,  the  vessel  may  be  completely  closed  by  the  calcareous 
disease,  in  some  the  roughened  raised  patches  become  the  centres  of 
fibrinous  adhesions  which  may  either  cause  occlusion  of  the  vessel 
directly  by  their  size,  or,  indirectly,  by  being  carried  into  more  distant 
arteries,  as  emboli.  In  both  cases  gangrene  of  the  parts  thus  deprived 
of  blood  will  be  produced.  Senile  gangrene  doubtless  is  occasionally 
caused  in  this  manner.  Thus  it  is  seen  that  this  atheromatous  disease  of 
the  arteries  is  often  the  cause  of  gangrene  of  a part  by  direct  occlusion 
of  the  vessel  as  well  as  by  embolism.  As  a general  rule,  however,  in 
those  instances  in  which  portions  of  artery  are  found  to  be  withered  and 
converted  into  fibrous  cords,  evidence  is  wanting  of  arteritis  being  the 
cause.  Recent  investigations  tend  to  show  too  that  such  changes  are 
the  natural  result  of  an  obstruction  of  the  vessel,  and  that  this  obstruc- 
tion is  probably  due  to  a plugging  of  the  canal  by  a clot,  or  to  w’hat  is 
now  known  as  an  embolus. 

Fatty  degeneration  of  the  inner,  and  a primary  calcareous  change  in 
the  muscidar  or  middle  coat  of  medium-sized  vessels  must  also  be 
mentioned.  These  may  be  and  no  doubt  are  mostly  associated  with 
chronic  inflammatory  changes  in  the  arterial  system,  but  there  is  also 
reason  to  believe  that  sometimes  they  are  essentially  primary  degenera- 
tions which  lead  to  contraction  of  the  vessels  and  senile  gangrene,  as 
do  atheromatous  changes. 


Embolism 

is  a somewhat  common  affection  and  consists  in  the  occlusion  of  a 
vessel,  large  or  small,  by  a plug  of  fibrin  or  calcareous  matter,  carried 
by  the  blood  from  some  distant  part,  and,  generally  from  the  heart.  The 
physician  meets  w-ith  it  in  cases  of  paralysis  more  or  less  complete,  from 
the  plugging  of  a cerebral  vessel,  associated  with  valvular  disease  of  the 
heart,  acute  rheumatism,  or  aortic  disease.  The  surgeon  meets  with  it 
in  certain  forms  of  amaurosis  and  local  gangrene,  and,  as  a precursor  of 
aneurism.  The  pathologist  sees  it  in  the  fibrinous  clots  (infarcta)  found 
frequently  in  the  lungs,  spleen,  kidneys,  or  other  organs. 

The  symptoms  of  embolic  occlusion  of  au  artery  are,  sudden  and 
severe  pain  in  the  part  from  which  the  circulation  is  cut  off,  the  pain 
in  some  cases  extending  down  the  whole  course  of  the  artery  ; in  others 
it  is  a local  numbness ; whilst  tenderness  is  usually  present  in  the 
course  of  the  vessel.  Symptoms  of  a deficient  circulation  in  the  part 
soon  appear,  such  as  coldness  and  pallor  of  the  skin,  which  may  go  on 
to  complete  gangrene.  All  cases  of  embolic  occlusion  of  an  artery, 
however,  do  not  end  in  death  of  the  part,  since  in  patients  of  good  power 
the  collateral  circulation  may  become  subsequently  established  and  a 
recovery  follow.  In  patients  of  feeble  power  gangrene  is  to  be 
feared.  In  not  a few  cases,  embolism  leads  to  the  formation  of  an 
aneurism. 

A woman,  set.  47,  who  never  had  any  illness,  was  seized  in  June 
1868,  with  a mild  attack  of  hemiplegia  on  the  left  side,  from  which 
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she  perfectly  recovered  in  three  weeks.  She  remained  well  and 
returned  to  her  ordinary  duties,  those  of  a laundress,  for  three 
months,  when,  whilst  kneeling,  she  suddenly  felt  a severe  pain  in 
the  right  leg,  extending  down  the  calf.  This  was  rapidly  followed  by 
numbness  and  coldness  of  the  leg,  and  discoloration.  She  was  admitted 
into  Guy’s  under  my  care,  three  days  subsequently,  with  gangrene  of 
the  foot  and  lower  two  thirds  of  the  leg.  The  pulsation  in  the  femoral 
artery  was  normal,  but  no  vessel  could  be  felt  below  the  thigh. 
I amputated  the  limb  at  the  knee-joint  on  October  13th,  twisting  the 
popliteal  and  other  arteries.  Some  sloughing  of  the  stump  followed, 
hut  recovery  appeared  probable,  when  acute  bronchitis  set  in,  fol- 
lowed  by  delirium  and  death.  Dr.  Fagge  kindly  examined  this 
patient’s  heart  before  the  operation  and  reported,  “ There  is  scarcely 
any  evidence  of  cardiac  disease,  but  I think  that  I discover  a short 
presystolic  bruit.  If  this  is  so  the  mitral  orifice  is  probably  contracted, 
and  a clot  formed  on  the  valve,  or  in  one  of  the  heart’s  cavities,  may 
have  been  carried  into  the  artery  of  the  lower  limb.”  After  death  the 
mitral  was  found  the  size  of  a button-hole.  Around  its  edge  were 
recent  vegetations,  and  one  of  them  doubtless  had  been  carried  into 
the  circulation,  causing  the  gangrene,  as  another  had  caused  the 
paralysis  three  months  previously. 

Many  cases  of  senile  gangrene  are  doubtless  embolic,  from  the 
washing  away  of  some  calcareous  fragment  from  an  atheromatous  vessel. 
Hyperais-  In  some  cases  of  occlusion  of  an  artery  by  an  embolus,  after  the 
thesia  of  application  of  a ligature,  hyperajsthesia  and  increased  temperature  of 
throcdus^n  below  the  seat  of  obstruction  may  be  met  with.  These  sym- 

by  embolus,  ptoms  are  clearly  due  to  the  infiuence  of  the  nervous  system  and  the 
congestion  of  the  smaller  collateral  vessels. 

Pulmonary  There  remains  to  be  considered,  moreover,  pulmonary  embolism,  a 
embolism.  form  which  is  important  to  the  surgeon,  not  so  much  as  a disease  of  the 
lung  as  because  it  is  generally  a sequence  of  some  clotting  or  throm- 
bosis as  it  is  called,  in  the  veins.  This  clotting  is  very  common  in  all 
kinds  of  cases  under  treatment  in  surgical  wards.  We  can  hardly  repre- 
sent the  case  too  strongly,  and  we  know  of  no  more  important  subject 
than  this  relation  of  thrombosis  to  pulmonary  embolism.  Whenever  a 
patient  undergoes  prolonged  rest  in  bed,  especially  if  he  be  naturally 
weak,  bloodless,  or  debilitated  from  any  cause  whatever ; if  the  blood 
he  over  fibrinous  as  in  lying-in  women ; whenever  there  is  any  surgical 
fever,  and  in  other  states  too  numerous  to  mention,  there  is  a risk  of 
clotting  occurring  in  the  quiet  parts  of  the  circulation,  especially  in 
the  veins  of  the  lower  limbs  and  in  those  of  the  pelvis.  The  symptoms 
are  often  slight.  If  the  clot  be  due  to  phlebitis,  then  there  may  be 
pain ; if  not,  there  may  be  no  more  than  the  slightest  oedema  about 
one  ankle.  This,  however,  is  sufficient  to  put  the  surgeon  on  his  guard, 
and,  by  the  subsequent  enforcement  of  prolonged  rest,  time  is  given  for 
the  adhesion  of  the  plug  to  the  vein  wall,  and  pulmonary  embolism  is 
arrested.  It  should  be  remembered,  too,  that  clot  forming  in  contact 
with  a comparatively  healthy  vein  wall,  as  is  the  case  in  many  instances, 
takes  time,  and  sometimes  a very  long  time,  before  adhermg  to  the 
wall,  and  until  it  does  there  is  the  risk  of  its  detachment  when  the 
patient  moves.  There  can  be  no  doubt  that  many  have  died  of  pulmon- 
ary embolism,  when,  with  a little  more  vigilance  on  the  pai-t  of  the 
attendants,  the  patient  might  have  been  saved. 
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These  remarks  apply  to  embolism  of  the  larger  branches  of  the 
I pulmonary  arteries,  which  never  give  rise  to  further  changes  in  the 
lungs,  and  the  patient  dies  from  asphyxia.  . If  the  smaller  branches, 
however,  become  plugged,  then  arise  those  secondary  infarcta  already 
mentioned,  and,  in  the  case  of  septic  embolism,  lobular  pneumonia  of 
pyminia  and  gangrene  of  the  lung. 

Dr.  Wilks  has  also  shown  (‘Guy’s  Hosp.  Rep.,’  1870)  that,  as  in  Arterial 
1 phlebitis,  morbid  matters  may  be  taken  up  by  a vein  and  carried  into  P)'®™*®- 
I the  circulation  through  the  right  side  of  the  heart,  thereby  giving  rise  to 
wenous pycBmia,  so  disintegrated  fibrin  of  the  blood  may  be  carried  into 
ithe  arterial  system  from  the  left  side  of  the  heart,  and  give  rise  to  arterial 
pycemia.  Febrile  symptoms  with  joint-pains  and  rigors,  associated 
with  aortic  and  mitral  bruit,  ought  to  excite  suspicion  of  this  latter 
'afi'ection;  but  when  the  liver  or  spleen  is  found  enlarged,  the  diagnosis 
;is  confirmed.  He  also  points  out  how  this  occurs  as  a secondary 
i fever  of  the  nature  of  pymmia,  after  scarlatina,  which  is  often  fol- 
dowed  by  joint-pains,  and  not  uufrequeutly  by  endocarditis.  In  con- 
ifirmatiou  of  these  views  I may  mention  that  it  has  twice  fallen  to  my 
I lot,  in  the  case  of  female  patients,  aged  respectively  fifteen  and  twenty 
(^years,  to  amputate  a leg  for  gangrene,  the  result  of  occluded  femoral 
yartery  after  scarlet  fever.  In  neither  of  these  cases  had  any  vessel  to 
be  secured,  while  in  both  a good  result  rapidly  ensued. 

Pathology. — The  changes  which  take  place  when  an  artery  becomes 
plugged,  diflter  according  to  the  size  of  the  affected  vessel.  If  it  be  a 
terminal  vessel,  the  immediate  result  is  congestion  of  the  vascular  area 
concerned,  with  subsequent  limmorrhage  and  atrophy  of  the  tissue. 

(The  various  stages  may  be  studied  with  great  precision  by  the  ophthal- 
moscope in  occasional  cases  of  embolism  of  the  arteria  centralis  retinm. 

It  is  unnecessary  to  discuss  whether  the  process  is  due  to  vasomotor 
paralysis  or  alteration  of  blood  pressure,  since  it  is  of  pathological 
rather  than  of  surgical  interest,  and  the  questions  involved  are  fully 
stated  in  all  pathological  works.  We  shall,  therefore,  only  remark 
further  that  embolism  of  the  small  vessels  is  important  or  otherwise, 
according  as  the  source  from  whence  the  plug  is  derived  is  healthy  or 
not.  If  the  clot  be  septic,  then  the  resulting  infection  will  probably 
lead  to  an  abscess,  and  hence  the  probable  connection  of  abscesses  in  the 
pelvis  with  those  in  other  parts  after  labour,  or  after  operations  in  the 
viscera  or  connective  tissue  of  the  body.  Biit  embolism  of  the  medium 
size  and  larger  arteries  is  followed  by  changes  of  the  very  greatest 
moment  in  the  walls  of  the  affected  vessels.  Unfortunately  they  have, 
up  to  the  present  time,  not  been  fully  worked  out  as  regards  embolism, 
though  we  can  obtain  considerable  aid  towards  understanding  what 
..akes  place  by  availing  ourselves  of  the  experiments  which  have 
oeen  made  for  us  by  the  ligature  of  vessels.  When  an  artery  of 
illy  size  becomes  closed  by  an  embolism,  the  canal  may  of  course  be 
gradually  restored  by  the  disintegration  and  washing  away  of  the 
plug ; if  not,  the  presence  of  the  clot  acts  as  an  irritant,  inflammation 
8 set  up,  and  the  clot  becomes  adherent  to  the  wall  of  the  vessel.  It 
-s  a disputed  point  whether  the  next  stage  is  one  of  organization  and 
/ascularisation  of  the  clot,  or  of  absorption  of  the  clot  by  vascular 
granulations  which  spring  up  from  the  wall  of  the  vessel.  Weber 
lolds  the  former,  but  Cornil  and  Ranvier  the  latter  view.  This 
lifference,  however,  does  not  matter,  as  all  that  is  important 
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would  be  granted  by  either,  viz.,  that  embolism  leads  sooner  or  later 
to  a local  inflammation  of  the  arterial  walls.  But  if  arteritis  is  thus 
produced  by  a simple  and  healthy  clot,  the  intensity  of  the  local  disease 
will  vary  as  the  plug  is  healthy  or  septic,  and,  it  is  surely  not  too  much 
to  suppose,  that  some  plugs  will  so  excite  the  component  elements  of 
the  surrounding  arterial  coat  that  its  tissues  will  become  disorganized, 
its  cellular  elements  multiply  rapidly,  and  the  coats  as  a consequence 
give  way.  Indeed,  we  know  that  these  changes  do  actually  occur  in  , 
small  vessels,  and  abscesses  follow  ; so  without  doubt,  also,  though  the  . 
fact  is  less  generally  recognised,  the  same  changes  occur  in  the  larger  i 
arteries  and  lead  occasionally  to  aneurism.  I shall  revert  to  this  ( 
subject  in  the  chapter  on  aneurism,  and  will  add  no  more  here, 
since  what  has  been  already  said,  together  with  the  subjoined  wood- 
cut  of  the  state  of  the  arterial  coats  after  embolism,  may  sufiSciently 
explain  the  morbid  processes  set  up  in  the  larger  vessels. 


Ti-ansverse  section  of  tlie  upper  part  of  the  radial  artery  plugged  by  an  embolus  of  I 
septic  origin  some  days  before  death.  Prom  a case  of  ulcerative  endocarditis  (boy,  , 
ret.  19).  Drawn  by  Dr.  J.  F.  Goodhart,  to  show  the  condition  of  the  adventitia. 

Q Clot.  Outer  elastic  membrane. 

b . Internal  coat.  /.  Adventitia  crowded  with  abnormal  no-  - 

c.  Internal  elastic  or  fenestrated  mem-  clei,  and  proportionately  thickened. 

brane.  ’•  Region  of  vasa  vasorum.  I 

d.  Middle  muscular  coat.  g.  Fat.  | 

Treatment. — The  objects  which  surgeons  should  have  in  view  in  tlie  t 

treatment  of  a vessel  occluded  by  an  embolus  are,  to  favour  the  venous  » 
circulation  throngb  the  limb  by  its  elevation,  and  to  establish  the  i 
arterial  collateral  circulation  by  maintaining  the  warmth  of  the  limb  t 
by  means  of  cotton  wool  carefully  wrapped  round  it  oyer  oiled  lint.  . 
Pain  can  be  relieved  by  sedatives,  such  as  chloral  or  opium  I*-''  ' 

the  mouth,  or  morphia  injected  subcutaneously,  while  the  powers  of  the  . 
patient  are  to  be  maintained  by  nutritious  diet,  by  stimulants  carefully, y 
administered,  and  by  tonics. 

When  gangrene  has  taken  place,  the  parts  may  be  covered  with  some 
antiseptic  material,  as  carbolic  acid  in  a watery  or  oily  solution,  one  ■■ 
part  to  thirty ; or  with  powdered  charcoal,  chloralum,  terebene  or  » 
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Fig 


MrtcDougal’s  disinfecting  powder ; but  if  the  odour  is  not  very  offen- 
sive, simple  oakum  surrounding  the  part  may  be  sufficient. 

When  the  line  of  demarcation  has  formed  and  the  gangrenous  part 
can  be  removed  by  amputation,  such  an  operation  may  be  performed, 
but  the  surgeon  should  always  be  cautious  in  interfering  with  these 
oases.  He  should  at  the  fame  time  take  every  precaution  that  any 
necessary  or  desirable  operation  is  not  unduly  postponed. 

ANEURISM. 

An  aneurism  is  a fusiform  dilatation  of,  or  a sacculated  tumour  com-  Definition, 
municating  with,  the  canal  of  an  artery,  and  is  formed  more  or  less 
from  its  walls.  When  all  the  coats  are  involved  in  the  sacculated 
dilatation  it  has  been  the  custom  to  describe  it  as  being  true ; but  as  Varieties. 
false  when  the  two  inner  coats  have  given  way  and  the  external  or 
cellular  alone  remains.  I agree  with  Holmes,  that  it  is  impossible 
clinically  to  perceive  any  difference  between  true  and  false  aneurisms  at 
the  time  they  generally  come  under  observation,  inasmuch  as  the  true 
become  false  as  they  grow,  and  the  false  are  by  far  the  more  common. 

I hold,  moreover,  with  Moxon,  that  pathologically,  “ when  an  aneurism 
1 has  reached  any  size,  and  often  before  it  has  well  started,  the  several 
coats  of  the  vessel  have  lost  by  inffammation  their  distinctive  character, 
land  that  the  sooner  the  division  of  aneurisms  into  varieties  by  the 
supposed  behaviour  of  the  several  coats  becomes  purely  a matter  of 
histoi’y  the  better.” 

When  the  distension  of  a vessel  involves  its 
whole  calibre,  a fusiform  or  tubular  aneurism 
or  aueurismal  dilatation  is  said  to  exist,  whe- 
ther the  enlargement  be  or  be  not  due  to  au 
inffammatory  disease  of  the  arterial  coats. 

What  is  described  as  a diffused,  spurious,  or 
consecutive  aneurism  is  where  the  sac  of  the 
laneurism  is  not  formed  by  anj''  of  the  arterial 
icoats,  but  by  the  muscles  and  condensed  cellular 
tissue  of  the  part  into  which  the  extravasated 
blood  has  been  effused  from  a ruptured  aneu- 
u’ism  or  a ruptured  artery ; although  these  terms 
(Should  not  be  applied  to  cases  in  which  there 
is  diffused  extravasation  of  blood, 
r A dissecting  aneurism  is  one  in  which  the 
tinner  coat  is  separated  from  the  middle,  or, 

4 where  blood  is  extravasated  into  the  thickness 
Wof  the  middle  coat  itself  or  between  the  middle 
>;  and  external  coats,  the  blood  re-entering  the 
^(Cavity  of  the  artery  at  some  distant  spot.  The 
taorta  is  the  part  usually  affected,  and  even  its 

4whole  length  may  be  involved.  An  excellent  example  of  this  affection 
has  been  recorded  by  Dr.  Fagge  (‘  Med.-Chir.  Trans.,’  vol.  lii).  These 
(teases,  however,  rarely  come  under  the  hands  of  the  surgeon.  To 
•show  what  an  aneurism  may  do,  the  following  figure  (Fig.  12S)  is 
•given.  It  was  taken  from  a drawing  in  Guy’s  Hospital  Museum. 

■<1  he  aneurism  of  the  innomiuata  has  involved  the  left  carotid  and  root 
♦>f  the  subclavian,  a second  aneurism  of  the  left  carotid  existing  above. 

A _ ^ ^ Pathology  of  Aneurism. 


Fusiform. 


Difluseil. 


Dissecting 


Sacculated  traumatic 
aneurism.  Drawing  44'®, 
Guy’s  Hosp.  Mus.  Mr. 
Poland’s  case. 


A low  form  of  inflammation  of  the  arterial  walls  is  without  aneurisni. 
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doubt  the  mostcommou  predisposing  cause,  while  over-action  of  the  heart 

and  circulation  is  the  exciting  cause  of  aneu- 
rism. Direct  injury  to  an  artery  is  an  oc- 
casional cause  (traumatic),  although  more 
frequently  the  injury  sets  up  the  disease 
in  the  artery  that  produces  the  aneurism. 
Whenever  the  coats  of  an  artery  are  weak- 
ened by  accident,  disease  (suppurative  or 
otherwise),  or  the  loss  of  their  natural  sup. 
port,  they  become  liable  to  dilate  under  any 
sudden  or  prolonged  increase  in  the  force  of 
the  circulation  under  violent  exertion,  or  from 
a sudden  emotion  of  the  mind.  Dr.  Rendle, 
of  the  Queen’s  Prison,  Brixton,  has  recorded 
two  cases  in  which  abdominal  aneurism, 
could  be  traced  to  the  shock  caused  by  a 
sentence  of  transportation.  Hence  aneurisms, 
are  more  common  in  the  aorta,  where  chronic 
inflammatory  changes  are  so  likely  to  ap- 
pear, and  the  heart’s  action  more  directly 
felt ; at  the  bifurcation  of  an  artery,  where 
the  force  of  the  circulation  is  always  more 
powerful ; or,  at  the  flexure  of  joints,  where 
muscular  action  is  the  most  liable  to  tell  by  overstretching  or  bending. 

That  aneurism  is  a disease  of  the  arterial  system  and  not  always 
of  traumatic  origin  is  proved  from  the  fact  that  a man  may  have  an 
aneurism  form  when  in  bed,  and  that  the  whole  arterial  system  may 
be  involved  in  the  disease.  Broca  has  mentioned  a case  of  Pelletan’s, 
in  which  sixty-thi’ee  aneurisms  were  found  in  one  body.  It  is 
also  a disease'  of  middle  age,  half  the  cases,  according  to  Lisfranc, 
occurring  between  the  ages  of  thirty  and  forty-five.  It  is  not  uncom- 
mon, however,  to  find  it  in  young  persons.  Syme  has  recorded  an 
instance  in  a child  of  nine.  My  colleague.  Dr.  Habershon,  had 
another  of  femoral  aneurism  with  heart  disease  in  a boy  of  ten, 
and  cerebral  aneurism  in  early  life  is  still  more  common.  But 
such  cases,  almost  without  exception,  are  associated  with  exten- 
sive vegetations  on  the  valves  of  the  heart,  and  often  with  ulcer- 
ation of  the  valves.  The  symptoms  are  those  which  Dr.  Wilks  has 
described  under  the  term  “ arterial  pyajmia,”  or  mainly,  considerable 
pyrexia  and  enlargement  of  the  spleen.  Many  such  are  now  on 
record,  and,  beside  the  parts  above  mentioned,  they  have  been  found 
situated  on  the  ulnar,  popliteal,  axillary,  mesenteric,  and  many  other 
smaller  vessels.  Indeed  the  frequency  of  their  occurrence  can  only  be 
estimated  by  looking  into  the  literature  of  visceral  aneurisms.  It  will 
then  be  found,  that  though  the  relation  between  heart  disease  and 
aneurism  has  not  till  of  late  years  been  studied  (and  even  now  only  an 
opinion  is  doubtfully  hazarded  as  to  the  connection  between  the  two) 
very  many  cases  of  aneurism  associated  with  endocarditis  and  emboli  in 
the  solid  viscera  have  been  recorded  at  different  times.  Among  the 
earliest  writers  on  the  subject  are  Joliffe  Tufnell  in  the  ‘ Dublin  Jour- 
nal,’ vol.  XV,  p.  371 ; Dr.  Ogle,  ‘ Path.  Trans.,’  vol.  viii  j Dr.  Wilks,  do., 
vol.  xi ; Mr.  Holmes,  d'o.,  vol.  xii.  Other  cases  have  been  recorded  in  the 
same  ‘ Transactions’  more  recently  by  Drs.  Church,  Goodhart,  Gow'crs, 
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I Murchison,  Semple,  and  myself.  Similar  cases  may  also  be  found 
in  various  medical  publications,  vide  ‘ Bright’s  Medical  Reports,’ 
I vol.  ii,  p.  266 ; Gull,  ‘ Guy’s  Hosp.  Rep.,’  3rd  series,  vol.  v,  p.  299 ; 
I Ponfick,  ‘ Vircb.  Archives,’  Bd.  58, 1873.  See  also  Wilks  and  Moxon, 
' ‘ Path.  Anat.,’  p.  158-9  ; Holmes,  ‘ Syst.  Surg.,’  &c. 

' Various  explanations  have  been  given  of  the  occurrence  of  aneurism 
ii  under  such  conditions.  It  has  been  maintained  by  some  that  the  plug 
! leads  to  sudden  obstruction  and  afterwards  to  dilatation  of  the  vessel 
1 behind  it.  But  a look  at  preparations  of  such  aneurisms  shows,  that 
) the  dilatation  is  not  behind  the  embolus,  but  actually  at  the  plugged 
t spot.  Moreover,  if  the  local  obstruction  leads  to  dilatation  behind  it, 

< we  ought  to  find  aneurism  a more  common  result  of  ligature  than  is 
I the  fact;  we  ought  to  find  it  more  frequently  after  embolism  than  we 
( do,  because  embolism  is  a very  common  aflectiou  in  one  part  or  another 
i of  the  body.  Other  ingenious,  though  somewhat  laboured,  explana- 
i tions  have  been  offered,  which  need  not  be  mentioned  here,  and 
( the  only  one  of  any  importance  is  that  recently  ably  argued  by 
j Dr.  Goodhart,  attributing  the  aneurism  to  a local  arteritis,  which  in 
I its  turn  has  been  caused  by  the  embolism.  It  has  been  already 

i asserted  that  when  an  artery  becomes  blocked,  the  clot,  unless  it 
softens  and  breaks  down,  becomes  adherent  to  the  wall,  and  subse- 
t quently  the  lumen  of  the  vessels  is  traversed  by  vascular  tissue.  If  this 

!is  true,  and  that  it  is,  is  allowed  by  nearly  all  observers,  then  there 
must  have  been  some  preceding  inflammation  of  the  wall  of  the  vessel 
to  allow  of  this  new  formation  of  capillaries.  It  is  no  new  fact,  there- 
i fore,  that  embolism  causes  a local  arteritis,  since  it  follows  from  what 
• has  already  been  determined.  We  have  only  to  explain  how  it  is  that 
when  embolism  causes  a local  inflammation  of  arteries  in  all  cases,  an 
I)  aneurism  is  so  rai-e  a result.  The  explanation  is  to  be  found  in 
i an  examination  of  the  cases  in  which  these  are  found.  They  are 
e{  almost  without  exception  examples  of  ulcerative  endocarditis — a 
I very  severe  inflammation  locally,  and  attended  usually  with  symptoms  of 
M blood  poisoning,  supposed,  and  we  think  rightly  so,  to  be  due  to  the 
f septic  nature  of  the  emboli  which  are  detached  from  the  ulcer  and 
carried  to  all  parts  of  the  body.  Now,  what  must  happen  if  such  a 
G clot  becomes  lodged  in  some  part  of  an  artery  ? In  proportion  to  the 
« severity,  or  as  we  should  say  surgically,  in  proportion  to  the  foulness 
of  the  ulceration,  so  will  be  the  intensity  of  inflammation  round  the 
at  embolism ; in  the  more  severe  cases  the  rapid  formation  of  an  abscess 
^and  perhaps  a false  aneurism;  in  those  somewhat  less  severe,  acute 

} softening  and  cellular  infiltration  of  the  arterial  coats,  in  which  case 
a true  aneurism  is  most  likely  to  occur.  In  the  majority  of  cases  the 
embolism  is  not  caused  by  septic  clots,  and  therefore  neither  aneurism 
li  nor  abscess  are  the  consequences. 

Progress  and  Natural  Cure  of  Aneurism. 

When  once  formed  an  aneurism  has  a natural  tendency  to  increase, 
^the  “ sacculated”  more  so  than  the  “fusiform,”  and  the  “ sacculated” 
'8  communicating  by  a small  opening  with  the  cavity  of  an  artery,  as  a 
' ,rule,  runs  its  course  more  rapidly  than  another  in  which  the  opening  is 
• free.  The  force  of  the  circulation  is  more  concentrated  upon  one  point 
'dof  the  aneurismal  sac  when  directed  through  a small  than  through 
m large  orifice,  and  more  when  directed  through  an  orifice  than  when 
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Laminated  coagulum  removed 
from  axillary  aneurism  twelve 
years  after  Mr.  Key  had  liga- 
tured the  subclavian  arterv. 
Prep.  Guy’s  Hosp.  Mus.,  1499®*. 
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difPused  over  an  expanded  artery.  Hence  sacculated  aneurisms  attain  a 
much  larger  size  than  the  fusiform,  and  are  much  more  liable  to  rupture. 
On  the  other  hand,  the  sacculated  aneurism  is  more  capable  of  a natural 

cure  than  the  fusiform — the  cavity  of  the 
former  probably  undergoing  a partial  and 
possibly  a complete  closure  by  the  coagu- 
lation of  the  blood ; whilst  it  is  rare 
indeed  for  a fusiform  aneurism  to  undergo 
any  such  natural  recovery.  When  the 
coats  are  diseased,  the  fusiform  is  as  likely 
to  increase  as  the  sacculated,  and  as 
capable  of  a spontaneous  cure.  In  any  case, 
therefore,  of  sacculated  aneurism,  as  well  as 
in  some  of  fusiform,  a spontaneous  cure 
may  take  place  by  the  coagulation  of  the 
blood  in  the  sac  and  the  subsequent  con- 
solidation of  the  clot.  When  this  pro- 
cess is  slow,  the  fibrin  of  the  blood  is 
deposited  in  layers  or  laminse  (Fig.  129)  ; 
the  external  layer  in  contact  with  the 
walls  of  the  sac  becoming  united  with  them 
and  so  strengthening  them  as  to  prevent 
their  dilatation ; the  clot  also  becomes  dense  by  contraction  and  deco- 
lorised. Subsequent  layers  form  in  the  same  manner  as  the  process  of 
recovery  proceed,  until  the  whole  sac  is  filled  and  finally  obliterated. 
A section  of  an  aneurismal  sac  thus  cured  much  resembles  that  of 
an  onion,  the  outer  laminse  of  fibrin  being  thin,  fibrous,  firm,  and 
bloodless,  each  successive  layer  towards  the  centre  approaching  more 
to  the  colour  and  consistency  of  newly  coagulated  blood.  The  lami- 
nated coagulum  lining  the  sac  is  frequently  called  after  Broca  “ active 
clot,”  and  the  soft  coagulum  in  the  centre  “ passive  clot,”  from  the 
idea  that  this  latter  is  a mere  post-mortem  and  not  a vital  deposit. 
This  view,  however,  can  scarcely  be  correct,  as  there  can  be  little  doubt 
that  in  all  cases  of  aneurism  that  are  rapidly  cured  by  pi-essure, 
digital  or  otherwise,  the  consolidation  of  the  aneurism  must  be  due  to 
the  simple  coagulation  of  the  blood  in  the  sac,  and  its  subsequent 
induration  and  contraction,  inasmuch  as  a few  hours  are  evidently 
too  short  a period  for  the  coagulum  to  form  in  any  other  way.  In 
the  following  beautiful  drawing  (Fig.  130)  by  Dr.  Moxon,  taken  from 
a specimen  of  popliteal  aneurism  which  was  cured  in  a man  under  my 
care  two  years  before  death  by  digital  compression  applied  for  four 
and  a half  hours  {vide  ‘ Guy’s  Hosp.  Rep.,’  1869),  the  whole  pathology 
of  aneurism  is  shown. 

Colles,  of  Dublin,  and  some  older  pathologists,  believed  that  the 
fibrin  which  lines  the  sac  was  the  product  of  an  exudation  from  the 
lining  membrane  of  the  same,  and  that  successive  exudation  of  this 
material  formed  the  lamiiim.  This  view,  however,  is  now  almost 
exploded.  Le  Fort  also  accounts  for  the  cure  of  the  fusiform  aneurism 
by  inflammation  of  the  inner  lining  of  the  sac,  and  he  regards  the 
fusiform  as  a simple  dilatation,  which  it  is  not  in  all  cases.  Most  patho- 
logists, however,  now  admit,  that  where  the  inner  tunic  of  an  artery 
exists  in  a healthy  state  in  an  aneurism,  the  coagulation  of  the  blood 
within  the  sac  does  not  take  place,  and  consequently  that  a spontaneous 
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cure  is  impossible,  and  that  in  the  sacculated  or  fusiform  aneurism  suc- 
cessive deposits  of  fibrinous  laminae  only  take  place  when  the  internal 
membrane  is  absent,  from  the  contact  of  the  blood  with  the  walls  of 
the  sac. 

Fig.  130. 

Section  through  an  aneurism  of  the  popliteal  artery,  cured  nearly  two  years 
before  by  digital  pressure.  The  aneurism  is  not  dissected  out,  hut  left  em- 
bedded in  the  popliteal  fat,  e,  e. 

a.  The  section  edge 
of  the  arterial  coats 
were  healthy. 

a,  a.  The  coats  in  the 
diseased  and  occluded 
part  of  the  artery.  Their 
substance  is  dispersed 
and  blended  with  the 
new  fibrous  tissue,  b,  b, 
which  fills  the  vessel, 
^ yet  not  so  much  diffused 
but  that  they  can  still 
be  traced  to  the  mouth 
of  the  aneurism  (Oppo- 
site the  upper  c). 

c,  c.  The  aneurism  sac, 
composed  of  laminated 
clot  and  compressed 
tissue  welded  together 
indefinitely. 

d.  Scarcely  laminated 
clot,  filling  the  hollow  of 
the  sac. 

The  vein,  with  two 
valves  in  its  lower  part 
is  seen  close  behind  the 
artery. 


Mr.  Poland  has  recorded  a case,  probably  unique,  occurring  in  the 
practice  of  Dr.  Adams,  of  Dublin,  of  fusiform  aneurism  of  the  subclavian, 
which  tends  to  support  this  theory.  (‘  Med.-Cbir.  Trans.,’  vol.  lii,  1869.) 

An  aneurism  may  also  be  cured  by  the  distal  occlusion  or  plugging  Cure  of 
of  the  artery  beyond  the  sac  with  a clot  that  has  been  dislodged  by  aneurism 
the  force  of  the  circulation,  accident,  or  design.  The  vessel  at  first 
may  be  only  partially  closed  by  the  clot,  yet  fresh  fibrin  will  soon  be 
deposited  upon  the  “ embolic  plug,”  and  complete  obstruction  be  pro- 
duced. This  natural  mode  of  cure  is  utilised  in  the  distal  operation 
for  the  cure  of  aneurism,  and  in  the  cure  by  manipulation.  Recovery  cure  bv 
may  also  be  caused  by  the  sloughing  of  the  tumour  (suggesting  the  sloughing  of 
treatment  by  caustics).  It  is  likewise  on  record  that  the  artery  with 
which  the  aneurism  is  connected  may  be  obstructed  either  above  or 
below  the  sac  by  the  pressure  of  the  aneurism  itself,  either  from  its  Pressure  of 
being  bound  down  by  a strong  fascia,  or  from  the  pressure  caused  by  sac  on  artery, 
effused  blood  following  its  rupture  j and,  in  the  treatment  by  fiexion, 
this  natural  mode  of  cure  is  made  use  of.  As  an  aneurism  increases  Mode  of 
and  encroaches  on  the  neighbouring  parts,  tissues  are  separated  and  extension  of 
even  absorbed  ; bone  may  even  be  gradually  worn  away  by  the  steady  ^“^oem-ism. 
pressure  of  the  pulsating  tumour,  so  that  in  thoracic  aneurism  the 
sternum  may  be  perforated  or  the  bodies  of  the  vertebrae  eaten  away, 
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and  the  spinal  canal  opened  (Prep.  1489^®,  Guy’s  Hosp.  Mus.). 
During  this  increase  the  tissues  also  surrounding  the  sac  may  inflame, 
though  they  rarely  suppurate,  and,  by  becoming  condensed,  give  the 
aneurism  some  support  and  tend  to  retard  its  growth.  In  rare  cases 
this  inflammatory  action  may  involve  the  sac  itself  and  cause  slough* 
ing ; but  when  the  aneurism  increases  unchecked  it  will  eventually 
give  way.  A thoracic  or  abdominal  aneurism  may  bur.st  into  a mucous 
tract  such  as  the  trachea,  pharynx,  oesophagus,  or  intestine,  and,  when 
it  does.  Dr.  Gairdner(‘Med.-Chir.  Trans.,’ vol.  xlii)  has  shown  that  it 
proves  fatal  by  a recurrent  haemorrhage  through  a small  orifice.  When 
it  bursts  into  a serous  cavity,  such  as  the  pleura,  pericardium,  or  perito- 
neum, it  destroys  by  a sudden  haemorrhage  through  a large  aperture. 
Cases  are  also  on  record  where  it  discharged  itself  into  a vein  or  the 
pulmonary  artery.  External  or  surgical  aneurisms  burst  by  the  for- 
mation and  giving  way  of  a slough.  Aneurism  of  the  extremities  or 
surgical  aneurism  may  give  way  into  a joint  or  cellular  tissue.  It  may 
burst  externally  only  in  rare  instances. 

The  surgeon  however,  has,  more  to  do  with  external  than  internal 
aneurisms,  and  although  the  pathology  of  both  forms  is  alike,  the  treat- 
ment differs.  It  is  to  surgical  aneurisms,  therefore,  that  the  following 
remarks  may  specially  apply,  and  first  of  all  as  to  their  symptoms 
and  diagnosis. 

Symptoms  and  Diagnosis. 

An  aneurism  has  no  pathognomonic  symptoms,  and  its  early 
symptoms  are  very  uncertain.  It  often  happens  that  the  patient’s 
attention  is  first  directed  to  some  swelling ; although  it  may  be 
only  that  of  local  throhhing — some  weakness  or  stiffness  of  an  ex- 
tremity— or  some  nerve  pain  preceding  the  discovery  of  the  disease  j yet 
such  symptoms  are  not  constant.  When,  however,  the  surgeon  is  con- 
sulted for  pain  that  shoots  down  the  course  of  a nerve  running  in  con- 
tact with  a large  artery,  he  should  allow  the  thought  of  aneurismal 
pressure  to  pass  through  his  mind,  and,  when  this  is  associated  with  the 
presence  of  a tumour  connected  with  the  vessel,  the  suspicion  of  its 
being  aneurismal  should  he  excited.  If  this  tumour  be  soft  and 
pulsating,  and  become  tense  on  the  application  of  pressure  to  the 
trunk  of  the  artery  on  the  distal  side,  and  flaccid,  non-pulsatile,  and 
vanishing  on  pressure  on  the  cardiac  side,  and,  should  pressure  on  the 
tumour  modify  the  pulse  in  the  vessel  below,  the  chances  of  its  being 
aneurismal  amount  almost  to  certainty.  Should  it  expand  again  readily 
on  the  removal  of  the  pressure,  and  this  expansion  he  accompanied 
with  a peculiar  thrill  on  the  re-admission  of  blood  into  the  sac,  with 
a bellows  murmur  or  aneurismal  bruit,  synchronous  with  the  pulse, 
audible  too  on  the  application  of  the  ear  to  the  tumour,  the  diagnosis 
is  complete. 

The  pulse  of  the  extremity  below  the  swelling  is  generally  affected, 
which  becomes  weaker  and  slower  than  its  fellow,  and,  as  the  disease 
progresses,  it  may  cease  altogether.  The  blood  will  then  flow  in  a 
“ venous  stream”  or  cease  to  flow  either  from  the  obstruction  of  the 
arterial  trunk  by  the  pressure  of  the  aneurism,  or  the  embolic  occlusion 
of  the  vessel  below  from  a dislodged  coagulum.  Under  these  circum- 
stances, fulue.S3  of  the  veins  with  oedema  of  the  parts  supplied  by  the 
artery  will  soon  appear,  and,  at  times,  excruciating  pain  from  stretching 
of  the  nerves  will  arise.  If  the  aneurism  be  cervical  and  the  circulation 
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through  the  brain  he  interfered  with,  giddiness  and  loss  of  conscious-  Pressure  on 
ness  may  be  present,  and,  where  any  pressure  is  made  upon  the  recur-  c. 

rent  laryngeal  nerve,  a peculiar  and  characteristic  hoarseness  will  he 
produced.  This  hoarseness  is  sometimes  associated  with  loss  of  voice 
and  laryngeal  spasms  simulating  laryngeal  disease.  In  the  case  of 
a woman,  set.  22,  under  my  care,  in  whom  an  aneurism  existed  involving 
the  aorta  below  the  opening  of  the  left  subclavian  and  pressing  upon 
the  left  bronchus  and  trachea,  this  symptom  was  so  severe  as  to  call 
for  tracheotomy.  When  the  cervical  sympathetic  ganglia  are  pressed 
upon,  the  pupil  of  the  affected  side  may  be  permanently  contracted, 
and  nerve  pains  will  be  present  according  to  the  amount  of  pressure 
applied. 

When  an  aneurism  has  partially  consolidated,  and  has  either  so  en-  Difficulties 
larged,  or  become  so  diffused  as  to  press  upon  the  soft  parts  so  as  no 
longer  to  exhibit  any  pulsation  ; when  it  feels  firm,  with  possibly  a soft 
point  here  and  there,  some  difficulty  may  be  felt  in  forming  a diagnosis, 
and  the  surgeon,  under  these  circumstances,  will  have  to  depend 
as  much  upon  the  history  of  the  case  as  upon  the  physical  symptoms. 

When  external  signs  of  inflammation  or  suppuration  are  present,  the 
difficulty  will  be  enhanced,  for  it  must  be  recorded,  that  aneurisms 
under  these  circumstances  have  been  opened  for  abscesses.  I re-  Mistaken  for 
member  a popliteal  aneurism  having  been  so  maltreated  with  a fatal 
result.  Such  mistakes  of  diagnosis,  however,  ought  not  to  occur,  as 
they  are  due  to  carelessness.  The  diagnosis  of  an  aneurism  may 
generally  be  made  by  attending  to  the  history  of  the  case  and  to  the 
existing  symptoms.  An  abscess  in  contact  with  an  artery  may  receive  Abscess  over 
pulsation  from  it,  as  may  any  cyst  or  even  solid  tumour,  but  in  all  these 
the  pulsation  will  cease  on  the  application  of  pressure  to  the  artery 
above  the  tumour,  without  any  change  whatever  taking  place  in  the 
tumour  itself.  I have  seen  a case  of  lumbar  abscess  which  pulsated  freely 
from  aortic  contact.  It  is  also  rare  for  such  tumours  to  cause  a bruit. 
Occasionally  cases  are  on  record  in  which  an  artery  in  contact  with  an  Abscess 
abscess  or  suppurating  hydatid  cyst  was  opened  by  ulceration,  and  gave  ulcerating 
rise  to  the  idea  of  an  aneurism.  Pulsatile  tumours  of  bone  may  also  be 
mistaken  for  aneurism ; but  the  fact  that  they  are  in  bone  and  more  Palsatile 
or  less  ossific,  that  the  bone  is  expanded,  although  perhaps  irregularly,  bo'ne*^'^” 
and  that  a bruit  rarely  exists,  ought  to  prevent  error.  It  must  be 
admitted,  notwithstanding,  that  men  of  the  greatest  skill  and  expe- 
rience have  mistaken  such  cases  for  aneurism. 

Treatment. 

There  is  probably  no  disease  a surgeon  has  to  treat  requiring  Treatment  of 
to  be  dealt  with  more  on  scientific  principles  than  aneurism,  as  aneurism, 
all  treatment  to  be  effective  must  be  based  upon  the  physiological 
processes  of  a natural  cure,  and  he  will  be  successful  in  proportion  Natural 
as  he  is  able  to  use  these  processes  and  to  turn  them  to  account.  It  process  of 
has  been  already  explained,  that  spontaneous  cure  of  an  aneurism  is  ®'*re. 
commonly  caused  by  the  coagulation  of  the  blood  in  the  sac ; and,  as  a 
consequence,  it  ought  to  be  an  aim  to  encourage  this  result  in  every 
way,  which  is  to  be  sought  by  general  as  well  as  by  local  means.  To 
induce  coagulation  of  blood  in  the  sac  by  natural  processes,  it  is  neces-  Induce 
sary  to  have  a feeble  circulation  through  it ; for  this  purpose,  rest  in 
the  recumbent  position  is  an  essential  point  of  practice,  and  it  ought 
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to  be  maintained  in  every  case ; indeed,  there  is  every  reason  to  believe, 
that  by  it  alone,  aneurisms  have  been  cured.  Luke  (‘Lond.  Med.  Gaz.,’ 
May,  1845),  Bellingham,  Tufnell,  and  others,  have  recorded  instances 
of  this  nature,  Tufnell  allowing  for  diet  about  ten  ounces  of  solid  and 
eight  ounces  of  fluid  food  in  the  twenty-four  hours.  As  a preliminary 
to  all  other  treatment  absolute  rest  is,  therefore,  most  essential. 

With  the  same  object  bleeding  has  been  employed,  and  was  at  one  time 
largely  practised  on  the  authority  of  Valsalva,  who  powerfully  advo- 
cated it,  and  probably  to  excess.  There  seems  no  reason  why  it  should 
not  be  adopted  when  the  force  of  the  circulation  is  too  strong  and  the 
powers  of  the  patient  are  good ; as  bleeding  under  these  circumstances 
is  not  only  rational  but  scientific ; it  lowers  the  force  of  the  circulation, 
while  at  the  same  time  it  has  a tendency  to  render  the  blood  more 
fibrinous.  In  internal  aneurism  it  is  calculated  to  be  of  more  service 
than  in  external,  but  practised  with  caution,  it  is  doubtless  of  value  in 
both.  Medicines  do  not  seem  to  have  much  influence  in  encouraging 
the  coagulating  process,  though  the  acetate  of  lead  gave  some  promise 
of  value  in  the  hands  of  my  former  colleague.  Dr.  G.  0.  Rees,  but  more 
extended  experience  has  not  confirmed  the  hope.  In  external  aneurisms, 
its  employment  to  the  sacrifice  of  local  means  does  not  seem  justifiable, 
but  in  internal  cases  it  may  still  be  used.  When  syphilis  is  suspected 
as  a cause,  the  iodide  of  potassium  or  sodium  should  be  employed. 
Nutritious  but  unstimulating  food  should  be  given  in  all  instances  to  i • 
maintain  the  powers  of  the  patient,  though  not  to  increase  the  force  of  1 1 
the  circulation.  All  mental  excitement  should  be  positively  forbidden,  f i 

The  local  treatment  of  aneurism  is  based  on  similar  principles,  the  I . 
aim  being  to  diminish  the  circulation  through  the  sac.  The  success,  H 
however,  which  may  be  expected  from  the  practice  adopted  will  depend  ( 
much  upon  the  shape  of  the  aneurism,  as  well  as  the  size  and  position  id 
of  the  opening  into  the  sac.  This  may  be  effected  by  the  following 
means,  viz. — by  compression  in  one  of  its  forms  of  the  artery  above  the 
aneurism — indirect ; by  compression  of  the  aneurism  itself — direct ; 
by  the  NLunterian  operation,  i.  e.  the  application  of  a ligature  to  the  ■ i 
artery  on  its  cardiac  side  j by  imitating  the  rare  natural  process  of 
closure  of  the  artery  on  its  distal  side  by  the  application  of  a liga-  ■ 
ture,  or  by  pressure,  or  by  the  artificial  production  of  an  embolic  plug  by 
Fergusson’s  method  of  manipulation  ; and  last  of  all,  it  may  be  laid  . 
open  and  both  ends  tied  (Syme’s  operation),  after  the  ancient  method  i 
of  Antyllus.  The  treatment  by  electro-puncture,  injection,  and  the  i > 
introduction  of  some  foreign  body  into  the  sac  may  be  adopted  in  1 
exceptional  cases. 

Compression. 

This  plan  of  treatment,  to  which  the  term  “ Dublin  Method”  may  be  | 
fairly  given,  has  now  found  a lasting  place  in  surgery;  as  Todd,  | 
Hutton,  Bellingham,  Tufnell,  and  Carte,  though  not  originating  the  I 
practice,  have  adduced  ample  evidence  of  its  scientific  and  practical  : 
value.  It  consists  essentially  in  the  more  or  less  complete  cutting  off  of 
the  supply  of  blood  from  the  aneurismal  sac  by  the  application  of  pressure  | 
to  the  artery  on  its  cardiac  side : and  the  more  completely  the  current  I 
of  the  blood  is  arrested,  the  more  rapid  appears  to  be  the  cure,  modern  ' 
experience  fairly  proving  the  soundness  of  Dr.  W.  Murray’s  observation  1 1 
that  the  principle  on  which  the  rapid  method  rests  is  clearly  “ the  | 
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complete  stagnation  of  a mass  of  blood  in  the  aneurism  until  it  coagu- 
lates.” For  this  purpose  digital  pressure  is  undoubtedly  the  best ; but 
when  it  cannot  be  made  available,  mechanical  means  must  be  employed, 
and  the  nearer  it  approaches  to  digital  pressure,  the  more  is  it  undoubt- 
edly to  be  preferred.  The  practice  is  theoretically  sound  and  prac- 
tically safe,  and  is  capable  by  itself  of  curing  the  majority  of  surgical  Digital 
aneurisms,  and  even  some  that  are  internal.  If,  however,  it  does  not  pressure 
succeed  in  curing  every  case  in  which  it  is  employed,  it  doubtless  helps,  practicable, 
both  by  promoting  coagulation  of  the  blood  in  the  sac,  and  by  pro- 
ducing enlargement  of  the  collateral  vessels.  When  the  rapid  treat- 
ment is  employed,  the  administration  of  some  anaesthetic  may  be 
called  for,  and  as  its  influence  is  required  to  be  kept  up  for  hours,  an 
additional  danger  to  the  treatment  has  to  be  taken  into  account.  In 
other  respects  the  success  of  the  “ rapid  pressure”  treatment  has  been 
satisfactory,  Mr.  Holmes  recording  in  his  lecture  before  the  College 
of  Surgeons  in  1874,  that  out  of  twenty-three  cases  in  which  it  has 
been  carried  out,  fifteen  were  cured.  In  those,  however,  in  which 
rapid  pressure  has  been  used  and  failed,  the  application  of  the  liga- 
ture has  never  succeeded.  It  is  applicable  only  in  cases  in  which  the 
more  usual  forms  of  practice  are  inapplicable  or  have  failed. 

Compression  should  not  be  attempted  where  evidence  exists  of  pres-  When 
sure  upon  the  main  vein  of  the  limb,  as  indicated  by  oedema ; or,  where  unadvisnble. 
the  aneurism  is  rapidly  increasing,  or  a rupture  of  the  aneurism  appears 
imminent,  because  in  such  cases  a ligature  should  be  applied  to  the 
arterial  trunk.  It  should  not  be  persevered  with  when  sloughing  of  the 
skin  has  been  induced;  nor  ought  it,  when,  from  some  constitutional 
irritability,  indocility,  or  stupidity,  the  patient  fails  to  second  the  sur- 
geon’s aim ; for  to  make  the  patient  understand  the  objects  which  the 
surgeon  has  in  view  is  doubtless  a valuable  means  of  guaranteeing  their 
successful  accomplishment.  At  least,  four  cases  of  aneurism  of  the  neck 
have  been  cured  by  digital  compression  of  the  common  carotid,  and  M. 

Rouge,  of  Lausanne,  reports  another  in  which  a man,  set.  68,  had  a 
carotid  aneurism  cured  iu  seventeen  days  by  lateral  pressure  between 
the  thumb,  in  front  of  the  sterno-mastoid  muscle  and  the  fingers 
behind  (‘  Bull,  de  la  Soc.  de  Chir.,’  1868,  p.  464).  Mr.  Gay  has  also 
apparently  cured  a carotid  aneurism  by  the  same  process  (‘  Lancet.’ 

Holmes’  Lect.  1873). 

Digital  pressure  in  order  to  be  successful  must  be  well  applied; 
when  indifferently  carried  out,  it  is  probably  less  to  be  relied  upon  than 
instrumental  pressure.  ^ To  keep  up  a steady  pressure  upon  the  trunk  On  mode  of 
ot  any  artery  for  any  time  consecutively,  is  a difficult  task ; and  few  application  of 
men  could  do  it  more  than  ten  minutes.  What  is  wanted  is  the  steady  ’^Shal 
equal  pressure  of  a finger  or  thumb  applied  directly  over  the  vessel 
nhich  is  to  be  compresssed,  such  pressure  being  so  adjusted  as  to  be 
efficient  to  arrest  the  flow  of  blood  through  the  artery,  but  no  more. 

Greater  pressure  than  this  is  a waste  of  power  on  the  part  of , the  sur- 
geon, and  a cause  of  needless  distress  to  the  patient.  Neither  vein  nor 
nerve  need  be  much  pressed  upon  as  a rule,  nor  much  pain  produced, 
lo  carry  out  this  treatment  three  good  men  should  be  employed  for 
our  or  five  hours  consecutively,  each  iu  rotation  carefully  applying 
pressure  for  ten  minutes  at  a time.  By  adopting  this  practice  I hayt 
cured  an  aneurism  of  the  thigh  in  twenty-four  hours,  and  in  other 
cases  even  less  time  has  sufficed.  In  a case  I recorded  iu  ‘ Guy’s  Examples. 
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Hosp.  Rep.’  for  1869,  a patient  ajt.  32  cured  himself  of  a popliteal 
aneurism  by  pressure  in  four  and  a half  hours.  In  one  more  recent  a 
man  mt.  40  cured  himself  in  eighteen  hours,  after  flexion  and  pro- 
longed surgical  treatment  hy  instrumental  pressure  had  utterly  failed. 
M.  Vanzetti,  in  1855,  records  another  in  which  digital  compression 
cured  a popliteal  aneurism  in  four  hours. 

When  digital  pressure  can  he  employed  and  is  successful,  it  is  more 
rapid  than  any  other,  and  as  a rule  less  painful.  It  can  also  he  used 
where  instrumental  pressure  is  inapplicable,  as  in  the  case  of  the  carotid. 
In  fact,  when  admissible,  it  should  always  be  primarily  employed  in  pre- 
Instrumeutal  ference  toany  other  form  of  treatment.  When  digital  compression  cannot 
pressure.  jg  applied,  the  next  best  is  instrumental  pressure,  and  for  this  purpose 

Fig.  131. 


Use  of 
weight. 


^Mode  of  appiyins  pressure  to  the  femoral  artery  for  the  cure  of  aneurism, 
there  is  nothing  equal  to  a conical  weight  of  lead  (Fig.  131  a)  covered 
with  leather  and  perforated  with  an  iron  axle  (b),  upon  which  extra 
pieces  of  lead  (c)  can  be  dropped  (Bellingham’s  Method) ; the  weights 
being  so  adiusted  as  to  arrest  the  circulation  through  the  artery 
and  no  more.  This  weight  can  be  slung  to  a cradle  placed  over  the 
limb,  held  by  an  assistant,  or  left  to  the  intelligent  patient.  It  can  be 
shifted  gently  from  one  spot  to  another  when  pressure  causes  pain,  antt 
is  far  less  painful  than  any  other  instrument.  In  popliteal  aneurism, 
the  weight  maybe  adjusted  to  the  upper  part  of  the  groin,  and  it  is  an 
excellent  plan  to  apply  a semicircular  tourniquet  lower  down,  by  n bicn 
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means  pressure  can  be  applied  alternately.  The  instruments  of  Signo- 
riui,  Bellingham  (Fig.  131  d),  Skey,  Crampton,  Carte,  or  any  other 
that  allows  the  pad  to  press  upon  the  vessel,  and  not  otherwise  inter- 
fere with  the  circulation  through  the  limb,  may  be  used  for  this  purpose. 
All  of  these  consist  of  a circle  or  semicircle  of  steel,  a fixed  pad  being 
attached  on  one  side  for  counter-pressure,  and  a movable  pad,  adjusted 
by  a screw,  for  direct  pressure.  Indeed,  with  these  instruments  care- 
fully adjusted  by  the  aid  of  a trustworthy  assistant  who  will  see  that 
pressure  is  well  applied,  maintained,  and  shifted  only  when  required, 
most  cases  of  aneurism  of  an  e.xtremity  may  be  treated.  In  Fig.  132 
is  depicted  an  ingenious  contrivance  made  by  Weiss,  on  the  principle 
suggested  by  Mr.  F.  Bulley,  for  the  application  of  pressure  to  an  artery 
by  means  of  pads  which  may  be  used  alternately,  and  adapted  to  Bell- 
ingham’s instrument(D,Fig.  131),  either  by  the 
rigid  screw  or  elastic  pressure  of  Coles’  pad  ; 
and  in  Fig.  133  a vei^  valuable  one  as  sug- 
gested by  Mr.  George  C.  Coles — the  pressure 
being  elastic — that  may  be  used  as  hand  pres- 
sure or  adapted  to  any  of  the  tourniquets. 

The  treatment  by  compression  requires  intel- 
ligent supervision,  and  with  this  is  very  suc- 
cessful ; but  without  it  is  uncertain  in  its 
efi’ects. 

My  friend  and  colleague,  Mr.  Davies  Colley, 
who  happened  to  have  been  my  dresser  when 
a case  of  popliteal  aneurism  was  under  treat- 
ment by  digital  compression,  informed  me,  that 
he  proved  by  experiment,  that  he  could  readily 
arrest  the  circulation  through  the  femoral 
artery  for  six  or  eight  hours  at  a time  with  his 
finger  applied  directly  over  the  vessel,  and  the 
weight  adjusted  upon  his  finger — the  weight 
acting  in  lieu  of  muscular  power  that  would 
have  been  required  as  the  compressing  force. 

To  neutralise  the  effects  of  the  local  irritation  of  the  skin  by  the 


Fig.  132. 


This  instrument  consists  of  a trephine  handle,  to  which  is  attached  a straight  rod 
telescopiplly  arranged.  The  two  upper  segments  of  this  rod  are  hollow  tubes 
each  containing  a spiral  spring;  the  lower  segment  is  a solid  brass  rod  fitting  into 
the  upper,  having  at  its  extremity  a screw  at  an  obtuse  angle.  To  the  end  of  this 
a pad,  composed  of  cotton-wool  and  horsehair,  is  adjusted. 

1 pressure,  free  use  may  be  made  of  French  chalk,  starch,  or  violet 


Points  to  be 
attended  to 
in  using 
pressure. 


446 


TREATMENT  OP  ANEURISM. 


powder.  To  allay  pain,  opiates,  or  hypnotics,  as  chloral  in  full  doses,  | 
may  be  given,  and  in  some  cases  even  chloroform  may  be  used  and  its  i 
influence  kept  up  for  several  hours,  to  allow  of  complete  compression 
being  maintained.  Dr.  Mapother  did  this  for  twelve  hours.  There 
On  complete  seems  little  doubt  that  in  a general  way,  complete  obstruction  to  the 
and  circulation  is  more  likely  to  be  followed  by  a rapid  cure  than  is  incom- 

obs'tructlon  next  to  completely  stopping  the  flow  of  blood  till  the 

of  the  artery,  aneurism  has  consolidated,  the  application  of  the  intermittent  com- 
plete compressing  force  is  to  be  advocated,  or,  in  other  words,  complete 
compression  may  be  maintained  for  a certain  time,  and  then  given  up 
to  be  returned  to  as  soon  as  the  condition  of  the  patient  will  permit. , 
The  total  suppression  of  the  circulation  is  doubtless  the  most  rapid 
plan  of  curing  an  aneurism;  but  the  partial  suppression  is  likewise 
successful  although  slower.  On  all  these  points,  however,  I should  like 
the  Dublin  surgeons  to  speak.  Dr.  Rawdon  Macnamara  has  done 
so  in  an  able  paper  (‘  Brit.  Med.  Journ.,’  Aug.  19,  1871),  from 
which  the  following  extract  has  been  taken.  It  epitomises  the 
whole : 

Miicuamara  case  of  popliteal  aneurism  presents  itself  for  treatment.  We 

on  the  determine  to  use  compression.  We  first  carefully  ascertain  the  condition 

partial  of  patient’s  general  health.  If  anaemic  or  hypersemic,  we  take 

of 'the^***°"  appropriate  measures ; and,  when  we  are  satisfied  upon  this  point,  we  ap-  ■ 
circulation,  ply  some  one  or  other  of  the  most  improved  compressors — those  in  which  i 
the  compressing  power  is  modified  elasticity.  With  this  we  compress  ‘ 
the  artery  in  the  upper  portion  of  its  course,  having  previously  ar-  • 
ranged,  some  three  or  four  inches  lower  down,  the  auxiliary  instrument 
by  means  of  which  we  propose  to  alternate  the  pressttre.  The  upper 
instrument  is  now  made  to  control  the  artery,  so  as  but  just  to  arrest 
the  pulsation  in  the  sac.  This  is  the  most  delicate  step  in  all  the  pro-  • 
cedure,  and  is  regulated  by  the  hand  of  an  intelligent  assistant,  who  at 
once  informs  us  when  the  pulsation  is  arrested ; and  then  aud  there 
the  further  application  of  pressure  is  arrested.  A roster  of  intelligent 
students  is  now  organized,  and  to  them  is  entrusted  the  management 
of  the  case.  Two  are  appointed  to  take  charge  of  the  patient  for  one 
hour,  when  they  are  relieved  by  two  others,  and  so  on  during  the  day, 
whereby  we  secure  unwearied  attention  during  the  period  that  pressure 
is  kept  up ; and,  as  in  Dublin  we  visit  our  hospital  at  nine  o’clock  a.m. 
the  treatment  generally  commences  about  that  hour,  and  is  continued 
up  to  nine  o’clock  p.m.,  when  all  pressure  is  removed,  and  the  patient 
is  encouraged  to  take  his  night’s  rest  undisturbed.  Next  morning  the 
treatment  is  resumed,  and  so  on  until  the  cure  is  perfected.  At  the 
commencement  of  the  case,  we  take  the  patient  into  our  confidence ; 
explain  to  him  the  nature  of  his  case  and  the  method  we  are  about  to 
adopt  for  his  cure,  placing  clearly  before  him  the  alternative,  with  all 
its  possible  dangers,  which  we  should  have  to  adopt  in  case  compression 
should  fail.  The  value  of  this  procedure  is  very  frequently  demon- 
strated by  the  intelligent  interest  exhibited  by  our  patients  in  the  I 
management  of  their  own  cases,  so  intelligent  as  in  protracted  cases  | ■ 
to  supplement,  if  not  altogether  to  supersede,  the  supervision  of  them  ' ' 
by  our  students.  In  the  selection  of  our  compressing  force,  we  adopt 
in  its  widest  sense  the  maxim  ‘Nullius  addictus  jurare  in  verba  j 
magistri.'  Should  one  compressor  prove  irksome,  we  try  another ; if 
all  should  fail,  we  have  recourse  to  digital  compression,  or  to  compres- 
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sion  by  means  of  weights ; but  in  every  instance,  convinced  of  the 
soundness  of  this  plan  of  treatment,  we  leave  no  stone  unturned  to 
secure  its  success.” 

Since  Esmarch’s  elastic  bandage,  however,  has  been  introduced, 
surgeons  have  employed  it  in  the  treatment  of  aneurism,  and, 
where  success  has  followed  its  use,  the  results  have  been  very 
striking.  Thus,  we  find  that  Dr.  Walter  Reid,  R.N.,  who  first  adopted 
the  practice,  cured  by  its  means,  in  fifty  minutes,  a case  of  popliteal 
aneurism  Laucet,’  1875) ; Mr.  F.  A.  Heath,  of  Manchester,  a second, 
in  an  hour  (‘  Lancet,’  1876) ; Mr.  Wagstafie,  a third,  in  two  hours 
(‘Lancet,’  1876) j Mr.  Thomas  Smith,  a fourth,  in  three  hours;  and 
Mr.  Wright,  a fifth,  in  twenty-four  hours  (‘  Lancet,’  1877).  Mr. 
Bradley  has  had,  however,  one  unsuccessful  example,  Mr.  T.  Smith 
two,  and  I now  record  a fourth,  in  which  I am  disposed  to  think  the 
practice  not  only  failed  to  cure  but  did  harm. 

The  case  was  that  of  a man,  set.  45,  who  was  admitted  into  Guy’s, 
under  my  care,  in  March,  1877,  with  a popliteal  aneurism,  which  was 
increasing  so  rapidly  that  active  treatment  was  called  for.  The  man 
could  bear  neither  digital  nor  instrumental  pressure  upon  the  afferent 
artery.  I consequently  applied  the  elastic  bandage  to  the  limb  below 
the  aneurism,  using  moderate  pressure,  allowed  the  aneurism  to  fill 
with  blood,  and  then  so  compressed  the  thigh  above  the  sac  as  to 
entirely  check  all  pulsation  in  it,  these  three  being  apparently  the  essen- 
tial points  to  observe.  A subcutaneous  injection  of  morphia  was  also 
given.  The  pressure  was  maintained  for  three  hours  consecutively  and 
a second  dose  of  morphia  injected,  but  when  the  bandage  was  removed 
the  aneurism  w'as  decidedly  harder,  although  pulsation  still  existed 
in  it.  Four  days  later  all  clot  seemed  to  have  disappeared,  and  as  the 
aneurism  was  as  big  as  ever,  the  elastic  bandage  was  again  applied,  only 
on  this  occasion,  to  soothe  the  man,  an  anaesthetic  was  used.  This 
treatment  was  continued  on  this  occasion  for  three  hours,  and  at  the 
end,  little  had  been  gained  from  it.  A fortnight  w'as  then  allow'ed  to 
elapse  to  allow  the  parts  thoroughly  to  recover  themselves,  when  a 
carbolised  catgut  ligature  was  applied  to  the  artery,  and  within  one 
week  this  wound  had  completely  healed  by  immediate  uuion,  not  a drop 
of  pus  having  been  exuded,  indeed,  the  patient  had  no  idea  that  any 
j operation  had  been  performed  upon  his  thigh. 

The  foot,  however,  soon  became  the  seat  of  anmmic  gangrene,  and 
a fortnight  after  the  application  of  the  ligature,  was  amputated  in  the 
middle  of  the  leg,  and  a good  recovery  follow’ed. 

In  this  case  I am  disposed  to  attribute  the  gangrene  to  the  em- 
ployment of  the  elastic  bandage,  and  fear  that  from  its  two  applications 
many  of  the  small  arterial  branches  that  would  have  carried  on  the 
circulation  through  the  foot,  after  the  ligature  of  the  femoral  had 
become  blocked,  and  that,  as  a consequence,  gangrene  followed.  The 
I case  indeed  tends  much  to  support  the  view',  which  Holmes  fairly 
demonstrated  in  his  college  lectures,  that  where  pressure  fails  to  effect 
' a cure  in  the  treatment  of  an  aneurism,  the  success  of  ligature  of 
i the  vessel  is  not  so  good. 

An  aneurism  is  known  to  be  cured  wdien  it  has  consolidated  and  lost 
I all  pulsation,  and  the  anastomosing  arterial  branches  around  are  visibly 
I pulsating.  Care,  however,  must  be  observed  for  some  days  later,  and  no 
I movement  of  the  limh  or  manipulation  of  the  sac  are  to  be  allowed  : be- 
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cause  in  case  of  rapid  cure,  the  clot  that  has  filled  the  sac  must  of  ne- 
cessity be  soft,  and  a very  little  may  cause  its  displacement,  and  thus 
interfere  with  that  natural  contraction  of  the  fibrin  of  the  blood  that 
is  to  fill  the  sac  permanently,  prevent  its  dilatation,  and  cure  the  dis- 
ease. At  Guy’s  Hospital,  out  of  17  cases  of  popliteal  aneurism 
consecutively  treated  by  pressure,  11  were  cured,  and  Mr.  Holmes 
informed  us  in  his  college  lectures,  that  out  of  124  cases  so  treated 
in  different  hospitals,  66  were  treated  with  success,  and  in  58  without 
success.  Of  the  latter,  in  44,  the  femoral  artery  w'as  afterwards  tied, 
and  in  8 amputation  was  practised,  5 dying.  Death  occurred  in  one 
case;  and  in  4 there  was  no  evidence  of  subsequent  treatment. 
(‘  Lancet,’  December  19,  1874).  In  the  majority  of  these  cases, 
instrumental  pressure  was  employed,  and  in  some,  the  treatment 
was  imperfectly  carried  out. 

The  treatment  of  aneurism  by  direct  compression  next  claims  atten- 
tion, and  in  modern  times  is  known  as  that  jlexion ; for  there  can 
he  little  doubt  that  the  modus  operandi  of  flexion  in  the  cure  of  aneu- 
rism is  mainly  due  to  three  conditions,  first,  to  direct  compression  of 
the  aneurismal  tumour  itself ; secondly,  to  indirect  compression 
through  the  medium  of  the  tumour,  intercepting  either  wholly  or 
partially  the  supply  of  blood  to  the  sac;  and,  thirdly,  to  displace- 
ment of  the  clot,  as  suggested  by  Holmes,  and  the  consequent 
obliteration  of  the  mouth  of  the  aneurismal  tumour.  This  mouth 
may  likewise  he  so  situated  as  to  be  closed  by  the  bending  of  the 
artery — an  aneurism  in  the  posterior  wall  of  the  popliteal  artery 
being  in  a far  more  favorable  position  for  cure  than  one  on  the 
anterior.  At  the  same  time  we  know  that  forced  flexion  of  a limb  is 
capable  of  arresting  the  flow  of  blood  through  the  healthy  artery. 
In  England,  Mr.  E.  Hart  demonstrated  the  success  of  this  method 
of  treatment  in  the  year  1858,  although,  in  1857,  Dr.  Maunoir,  of 
Geneva,  recorded  the  first  successful  casein  ‘L’Echo  Medicale’  (Neuf- 
chatel),  and,  since  that  time,  many  surgeons  have  successfully  applied 
the  practice.  To  carry  it  out,  the  limb  must  be  carefully  bandaged) 
from  below  upwards  to  the  aneurism,  and  in  the  case  of  the  popliteal 
artery  the  knee  should  be  bent,  sufficient  force  being  employed 
to  diminish  or  arrest  the  pulsation  of  the  tumour  but  no  more,, 
some  turns  of  the  roller  maintaining  the  limb  in  this  position.  The 
thigh  should  then  be  flexed  upon  the  pelvis  and  the  patient 
turned  on  his  side  with  the  limb  resting  on  a pillow.  By  this 
plan  the  arrest  of  the  circulation  through  the  aneurism  may  gene- 
rally be  effected,  and  a cure  expected.  When  the  flexion  is  forced, 
the  patient  is  too  often  unable  to  endure  the  suffering  caused 
by  the  position.  The  plan,  however,  is  so  simple,  and,  when 
bearable,  is  so  successful,  that  it  should  always  be  attempted  w'here  it 
can  be  applied,  and,  when  unsuccessful,  it  is  almost  harmless. 
To  large  and  rapidly  growing  aneurisms  this  method  is  iuapplica-  • 
ble,  and  probably  dangerous,  as  it  may  induce  rupture ; but  when 
any  inflammation  or  other  complication  exists  it  ought  not  to  be 
employed;  nor  ought  it  be  persisted  in  when  it  is  not  obviously 
doing  good. 

Pressure  may  likewise  be  used  with  flexion  where  the  latter  is  insuf- 
ficient, many  cases  having  been  reported  in  wdiich  success  followed  tin 
conjoint  means.  In  one  under  my  care  in  1871 1 cured  an  aneurism  belou 
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the  popliteal  space  in  eighteen  hours,  by  alternating  the  flexion  of  the 
leg  with  digital  pressure  in  the  groin. 

M.  Liegois,  in  an  interesting  paper  (‘  L’Union  Med.,’  Aug.  1869), 
gives  eleven  cases  in  which  flexion  alone  proved  successful  in  popliteal 
aneurism,  and  also  eleven  in  which  it  was  successful  in  combination  with 
other  measures.  In  four,  it  succeeded  after  other  means  had  failed. 
On  the  other  hand  it  failed  in  twenty-three  cases,  or  nearly  half  the 
whole  number,  and  of  these,  seven  are  stated  to  have  suffered  rupture, 
and  one  had  inflammation  of  the  sac.  Holmes’s  statistics  show  nearly 
the  same  results. 


Fjq.  134. 


Dix’s  mode  of  compressing  artery. 

The  taire  compress  of  Mr.  Dix.  of  Hull,  already  alluded  to  (see  p.  421),  Dix’s  wire 
eqmres  naming  as  a means  of  dealing  with  aneurism.  It  is  a method  compress. 
fS  r “‘I'^oc^ted  by  Porter,  of  Dublin,  Hilliard,  and  others 
1871  ® Journal,’  October  30th, 

strluo-ni  f treatment  by  compression  and  not  by 
SSwir'lb  nor  obliterate  it  at  the  seat 

wi^^h principle  and  methodus  medendi,  it  ranks  not 
w th  the  ligature,  but  with  the  tourniquet  and  other  mode  of  pressure 

frSrv  of  the  wire  requires  exposure  of  the 

^ outting  operation,  this  process  cannot  enter  into  surgical 

Xfe  tS  bn  J ■?  methods  of  compression  and  flexioiifyet 

inevitable  “ tbe^  or  are  inapplicable  and  operative  procedure  is 
ineiitable,  then,”  says  the  author,  “ 1 back  my  operation  for  cer- 

o!  citmu^n?’  ‘"’y  0^  hgature— silk,  hemp, 

^ *)S*^*ost  any  kind  of  forceps,  ‘ artery  constrictor  ’ or 

compressor  applied  in  or  through  a wound.’’  ^ constrictor,  or 

to  f n follows,  and  it  seems  to  be  specially  necessary 

to  follow  out  the  exact  details  with  care  and  attention  , ’ ^ 

e u“?’iy.T;tc‘e’o‘r™t”ical'‘‘  P»“'i  i»  Hew.ppli.a, 

y A piece  ot  surgical  wire,  about  9 inches  long  is 

PVO  r,t  as  s . - '”“6> 


the 


s , r.  “urgicai  wire,  about  9 inches  long  is 

the  nrf  the  eye  of  the  aneurism-needle  and  carried  beneath 

Horn  th-  the  withdrawal  of  the  needle,  which  is  then  semrS 
end  of  tbp'^*^-^'  surgical  needle  is  then  attached  to  either 

passec  b then  the  other)  are 

^ VOL  I surface,  so  that  they  emerge  on  the 

29 
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skin,  one  about  a quarter  of  an  inch  and  the  other  three  quarters  of  an 
ineh  from  the  edge  of  the  wound,  on  whichever  side  of  it  may  seem  most 
convenient,  hut  both  oti  ths  sctififis  side  (Pig.  134^.  drawing  them 

tlirough  together,  the  wire  forms  a loop  over  the  artery  and  the  interven- 
ing tissues,  and  the  needles  are  then  detached  from  the  wire.  The  half 
of  a vial-cork,  flat  side  downwards,  is  now  placed  on  the  skin  between 
the  ends  of  the  protruding  wire,  and  firmly  pressed  down  hy  the  fingers 
of  an  assistant  in  the  exact  line  of  the  artery,  the  wire  being  at  the 
same  time  drawn  tightly  upwards  and  sharply  twisted  over  the  cork, 
tilUhe  current  through  the  artery  is  efi’ectually  stopped  and  the  pul- 
sation of  the  aneurism  ceases.  It  is  of  great  importance  that  the 
position  of  the  cork  should  he  longitudinally  over  the  course  of  the 
artery  so  that  the  hlood-eurrent  is  checked  as  much  hy  the  downward 
pressure  of  the  cork  as  hy  the  upward  tension  of  the  wire,  the  inter- 
vening tissues  formina:  a firm  compressed  pad.  The  superfluous  ends 
of  wire  are  then  cut  off,  and  the  wound  closed  and  dressed  according  to 
the  predilections  of  the  surgeon. 

When  the  depression  of  anmsthesia  goes  off  and  the  circulation 
revives,  it  will  be  found,  that  & feeble  pulsation  returns  in  the  aneu- 
rism. This,  according  to  the  author  (who  strongly  advocates  the 
gradual  rather  than  the  rapid  method  of  producing  coagulation  in  the 
sac),  should  he  allowed  to  go  on  for  two  or  even  three  days,  when  the 
wire  is  to  be  tightened  in  the  following  manner : — 

The  cork  being  firmly  pressed  down  over  the  artery,  the  wire  is 
drawn  upwards  by  gentle  traction  on  its  twisted  ends,  and  two  or  three 
small  wooden  wedges  are  pushed  in  by  an  assistant  between  the  cork 
and  the  wire,  so  that  sufficient  tension  is  caused  to  entirely  stop  all 
pulsation  in  the  aneurism.  If  the  wire  has  been  sufficiently  drawn 
tightly  at  first,  very  small  wedges  are  required,  such  as  two  or  three  bits 
of  a lucifer  match,  for  instance.  The  wire  is  on  no  account  to  be  twisted 
afresh,  lest  it  break.  Meanwhile,  by  the  action  of  the  two  or  three 
days’  feeble  current  the  sac  has  been  prepared,  as  it  were,  for  the 
coagulation  of  sudden  soft  clot  which  is  now  formed,  whilst  the  col- 
lateral circulation  has  also  by  the  same  means  been  encouraged,  the 
result  being  that  in  from  twenty-four  to  forty-eight  hours,  consolida- 
tion is  perfect;  thus  about  the  fifth  or  sixth  day  the  cure  is  com- 
plete, and  the  compress  may  be  removed,  which  is  thus  done : — Un- 
twist the  wire  and  remove  the  cork ; separate  widely  the  two  ends  of 
the  wire  to  lessen  the  curve  as  much  as  possible ; clip  off  one  end  close 
to  the  skin ; make  gentle  pressure  with  one  finger  where  the  cork  has 
been,  and  by  steady  traction  on  the  other  end  of  the  wire  it  is  readily 
withdrawn.  If  it  should  seem  to  adhere,  leave  it  till  next  day,  when 
it  must  have  become  loosened  in  the  tissues,  and  be  easily  removable. 

The  advantages  of  this  method  are  thus  summarised  by  Mr.  Dix : 

I.  The  wire  does  not  cause  ulceration  or  any  damage  to  the  coats  of 
the  artery,  either  external  or  internal,  therefore  the  blood  channel 
being  unopened,  bleeding,  one  of  the  chief  dangers  of  the  old  operation, 
is  impossible. 

II.  By  causing  at  first  a retarded  circulation  and  a diminished 
current,  it  most  accurately  imitates  the  natural  cure  of  iuieurisni,  and 
by  allowing  time  for  the  establishment  of  the  collateral  circulation,  the 
risk  of  gangrene,  the  second  great  danger  of  the  ligature,  is  very  much 
diminished. 
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If,  nevertheless,  there  were  coldness  of  the  limb  and  a threatening' 
of  gangrene,  the  wire  can  be  at  once  untwisted  and  relaxed,  or  even 
removed. 

III.  Ultimately,  the  current  through  the  artery  and  the  sac  is 
entirely  obstructed  so  as  to  produce  the  needful  clot.  Of  course,  this 
complete  obstruction  can  be  effected  at  first  if  desired;  and,  therefore, 
this  operation  does  what  no  operation,  by  ligature  or  forceps,  &c.,  can 
do,  viz.  it  gives  the  surgeon  a choice  between  the  rapid  and  the  gra- 
dual method  of  treatment.  But,  as  herein  described,  it  is  in  fact  a 
combination  of  the  two,  which  is  better  than  either  alone. 

It  will  be  seen  that,  in  the  opinion  of  the  author,  the  gradual 
method  is  much  to  be  preferred,  and  he  considers  it  one  of  the  chief 
merits  of  his  operation  that  this  ett'ect  can  be  produced. 

IV.  The  wire  does  not  act  as  a foreign  body  in  the  wound,  setting 
up  suppuration  and  impeding  the  healing  process  as  a ligature  does. 

V.  It  is  not  a fixture  upon  the  artery  remaining  for  an  indefinite 
period,  but,  its  work  being  done,  it  can  be  at  once  got  rid  of. 

VI.  The  clot  produced  by  this  concurrence  of  the  gradual  and  rapid 
method  is  less  likely  to  break  down  and  suppurate  than  the  soft  sudden 
clot,  which  is  the  effect  of  the  ligature. 

VII.  And  lastly.  As  there  is  no  possibility  of  bleeding  from  the 
artery,  the  surgeon  has  a wider  choice  of  locality  for  operation.  For 
instance,  the  common  femoral  or  the  external  carotid,  which,  on  account 
of  hBBinorrhagic  risks,  are  usually  avoided  by  the  operator,  may  be  safely 
treated  on  this  plan,  which  is  indeed  applicable  to  all  arteries  alike. 

N.B. — Inasmuch  as  it  does  not  obliterate  the  artery  at  the  site  of 
the  application  of  the  wire,  this  procedure,  in  its  present  form,  is  not 
suitable  for  the  distal  operation,  but  it  is  probable  that  complete 
occlusion  and  obliteration  may  be  effected  by  the  simple  modification 
of  applying  two  wires  upon  the  vessel  about  half  an  inch  apart, 
between  which  a clot  would  form  and  become  organised. 

All  this  is  quite  trustworthy  in  traumatic  aneurism  or  in  a wounded 
artery,  a wire  being  applied  on  either  side  of  the  orifice  in  the  artery 
and  the  vessel  divided  between  them.  This  is  proved  by  its  perfect 
success  in  amputation,  &c. 

The  Treatment  by  Ligature. 

Such  a plan  should  ouly  be  entertained  when  that  by  compression  in  Treatment 
one  of  its  forms  is  inapplicable,  or  has  proved  unsuccessful.  It  should  by  ligature, 
be  carried  out  when  possible  by  the  Hunterian  method  (Fig.  135), 
by  the  application  of  a ligature  at  some  distance  from  the  sac  and 
not  by  the  “ methode  d’Anel,”  in  which  the  ligature  is  applied  close  to 
the  aneurism ; because  by  the  Hunterian  operation  the  chief  flow  of 
blood  through  the  aneurism  is  arrested,  the  collateral  circulation  main- 
tained, and  the  artery  more  likely  to  be  healtby  when  ligatured  at 
some  distance  from  the  seat  of  disease.  The  operation  is  also,  as 
a rule,  less  difficult. 

A moderately  thick  round  ligature  should  be  employed  either  of  silk, 
hemp,  or  carbolised  catgut.  When  a silk  or  hempen  ligature  is  used,  it 
.subsequently  ulcerates  through,  or  a portion  of  the  artery  sloughs  away 
with  it.  The  process  takes  from  nine  to  twenty  days,  or  more  in  large 
vessels,  and  in  this  lies  the  weakness  of  the  treatment  by  ligature.  When 
the  carbolised  catgut  ligature  is  employed,  some  ulceration  of  the  vessel  at 
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the  seat  of  ligature  may  likewise  follow,  but  a complete  division  of  the 
artery  by  ulceration  need  not  take  place.  On  that  account  the  latter 

Fiq.  136. 

Brasdor’s 
as  practised 

Anel’s.  Hunter’s,  by  Wardrop.  Wardrop’s. 


Diagram  showing  the  different  operations  for  aneurism. 

ligature  is  preferable.  When  the  ligature  fails,  and  death  ensues, 
it  is  from  gangrene  of  the  parts  below  the  seat  of  disease,  or,  from 
secondary  hasmorrhage.  The  former  is  the  more  frequent  cause  of 
death,  and  according  to  Dr.  Norris,  out  of  fifty  fatal  cases  of  ligature 
of  the  femoral  artery,  twenty-three  died  of  gangrene,  and  only  eight  of 
hsemorrhage. 

When  a ligature  is  applied  to  the  main  artery  of  a limb,  the  circula- 
tion is,  for  a time,  more  or  less  cut  off,  consequently  coldness  of  the 
part  may  ensue,  and  even  gangrene;  congestion,  however,  generally 
takes  place  gradually  in  the  extremity  from  the  blood  being  forced 
into  the  collateral  vessels,  and  with  this,  some  increase  of  temperature 
may  be  felt,  with  hyperaesthesia,  a point  already  noticed  in  embolic 
arterial  obstruction.  Brown-Sequard  explains  the  elevation  of  tempe- 
rature that  is  often  observed  in  a part  after  the  application  of  a 
ligature  to  its  main  artery,  by  the  paralysis  of  the  vaso-motor  nerves 
that  ramify  on  or  in  the  coats  of  the  vessel ; this  paralysis  producing  a 
corresponding  paralysis  of  the  ramifications  of  the  vessels,  and,  as  a 
consequence,  the  blood  finds  its  way  freely  through  the  collateral 
branches  into  the  part  below  the  seat  of  the  ligature;  this  blood  stasis 
producing  both  the  congestion  of  the  ))art  as  well  as  the  concomitant 
elevation” of  temperature.  (‘Archives  de  Physiologie,’  1851.)  The 
surgeon  consequently  should,  after  the  application  of  a ligature,  do 
what  he  can  to  maintain  the  temperature  of  the  limb,  which  is  best 
effected  by  covering  it  thickly  with  cotton  wool,  at  the  same  time 
keeping  the  part  raised,  to  encourage  the  venous  circulation.  Simple 
nutritious  food  should  be  allowed,  but  stimulants  only  with  great _ 
caution,  and  merely  enough  to  help  digestion  and  maintain  the  force' 
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of  the  heart’s  action — the  habits  of  the  patient  forming  the  best  guide 
as  to  quantity.  Should  pain  be  present,  opium,  morphia,  or  chloral 
must  be  prescribed,  either  by  the  mouth  or  subcutaneously. 

When  the  ligature  has  separated,  the  wound  healed,  and  the  aneurism  Subsequent 
consolidated,  no  forcible  or  prolonged  exercise  of  the  limb  must  be  after- 
allowed  for  some  weeks,  although  gentle  exercise  is  beneficial.  The  ‘ 

limb  should  also  be  kept  warm,  for  it  has  happened  that  the  circulation 
through  it  has  failed  to  become  full  or  even  sufficient,  after  the  opera- 
tion, and  some  permanent  weakness  and  loss  of  sensation  has  been 
left.  A patient  may,  however,  live  a long  life  even  after  a double  opera- 
tion. In  1864  1 saw  a man,  mt.  51,  upon  whom  Mr.  B.  Cooper  had 
operated  twenty-three  years  before  (1841)  for  popliteal  aneurism  of 
the  left  leg,  and  of  the  right  in  1843.  He  had  been  an  orange  porter, 
and  subsequently  followed  his  work.  When  gangrene  takes  place,  it  Gangrene  of 
is  generally  as  a direct  result  of  the  cutting  off  of  arterial  supply  from 
a limb,  and  of  the  ensuing  blood  stasis.  As  a consequence  it  occurs  “ 
within  a few  days  of  the  operation.  It  may,  however,  he  produced  by 
the  presence  of  an  infiameil  or  rapidly  increasing  aneurism,  and  has 
then  little  or  iiotliiug  to  do  with  the  operation.  It  should  be  dealt 
with  energetically.  If  it  spread  rapidly,  and  threaten  life,  ampu- 
tation of  the  limb  about  the  line  of  ligature  should  be  performed 
without  delay.  Should,  however,  it  be  limited  in  its  nature,  and  slowly 
progressive,  the  expectant  treatment  must  he  employed.  The  warmth 
of  the  limb  at  the  same  time  should  be  carefully  looked  to,  the  slough- 
ing or  dying  parts  covered  with  well-oiled  lint,  the  venous  circulation 
a>sisted  by  the  elevated  position  and  by  gentle  friction,  and  the  powers 
I of  the  patient  stimulated  by  food  and  wine ; opiates  being  administered 
for  the  alleviation  of  pain. 

When  the  sac  of  the  aneurism  inflames  and  suppurates  after  the  Suppuration 
application  of  a ligature,  the  case  may  be  regarded  as  oue  of  local 
gangrene  the  result  of  the  operation  ; it  is  a dangerous  complication, 
and  no  definite  rules  can  be  laid  down  for  its  treatment.  Hajinorrhage 
is  occasionally  a result  of  this  action,  the  blood  coming  from  the 
lower  end  of  the  vessel ; pymrnia  or  blood-poisoning  is  another.  In 
general,  when  an  aneurismal  sac  suppurates,  amputation  is  the  best 
practice  when  it  can  be  performed.  In  August,  1871,  I applied  a ligature 
to  the  left  carotid  artery  of  a man  set.  29,  for  a large  aneurism,  and  death 
ensued  on  the  thirty-fourth  day  from  suppuration  of  the  sac  and 
sloughing  of  nearly  the  whole  aueurism.  This  process  had  been  pre- 
ceded by  some  hmmorrhage  on  the  tliirteenth  day  after  the  operation. 

The  same  result  may  take  place  after  the  cure  by  compression,  rapid  or 
slow.  It  is  an  open  question,  however,  whether  aneurismal  sacs  that  have 
been  suddenly  filled  with  coagula  are  not  more  liable  to  break  up  and 
suppurate  than  others  in  which  the  process  has  been  more  gradual. 

! In  rare  instances  after  the  Hunterian  operation  the  pulsation  of  an  Pulsation  in 
aneurism  reappears ; and  a passing,  feeble  pulsation  in  the  sac  a day  sac  alter 
I or  tw’o  after  the  application  of  the  ligature  is  by  no  means  a rare  *'Ssfure. 

I occurrence ; nor  need  it  excite  any  alarm,  as  it  is  doubtless  due  to  the 
I passage  of  a feeble  current  of  blood  through  the  sac  by  means  of  a col- 

I lateral  branch.  This  is  more  likely  to  occur  when  a cure  by  pres- 
sure has  been  previously  attempted  and  failed,  the  collateral  circu- 
lation having  been  enlarged  by  the  pressure.  Should,  however,  the 
pulsation  continue  persistent,  even  after  the  application  of  a ligature 
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Vas-aberrans.  to  the  main  trunk,  it  will  be  fair  to  infer,  that  a ‘ vas  aberrans’  exists, 
by  which  the  blood  is  brought  direct  to  the  aneurism,  and  which  must 
be  ligatured  before  a cure  can  be  expected.  At  times,  the  existence  of 
this  ‘ vas  aberrans  ’ may  be  made  out  at  the  time  of  operation  when 
the  vessel  must  be  looked  for  before  the  main  trunk  is  tied ; indeed, 
it  may  be  possible  that  no  necessity  will  be  found  to  tie  the  main 
trunk,  as  the  operation  for  aneurism  is  to  tie  the  vessel  that  supplies 
the  sac,  and  this  may  be  connected  only  with  the  ‘vas  aberrans’ 
Should  it  not  be  possible  to  apply  a ligature  to  the  supplying 
vessel,  other  means  may  be  employed,  such  as  compression,  or 
flexion,  but,  in  all  probability  these  had  been  previously  tried  and 
failed,  and,  under  such  circumstances  a second  ligature  may  have 
to  be  put  on  near  the  sac ; or  the  original  oi^eration  for  aneurism — 
Operations  of  that  of  Autyllus,  practised  more  recently  by  Syine — may  be  re- 
quired, which  is,  the  laying  open  of  the  sac  of  the  aneurism  and  the 
application  of  a ligature  above  and  below  its  connection  with  the  artery. 
To  do  this,  however,  much  boldness  and  operative  skill  are  necessary 
to  prevent  a fatal  haemorrhage.  With  this  object,  in  a case  of 
axillary  aneurism,  Mr.  Syme  made  an  incision  above  the  clavicle  along 
the  border  of  the  sterno-mastoid  muscle  to  enable  an  assistant  to  com- 
press the  subclavian  artery  against  the  first  rib;  acting  upou  the  same 
principle  as  he  adopted  thirty  years  before  when  he  made  an  incision 
behind  the  angle  of  the  jaw  to  enable  an  assistant  to  compress  the 
internal  maxillary  artery  before  the  removal  of  the  upper  jaw.  In 
1861,  he  laid  open  a gluteal  aneurism,  having  previously  thrust  a bis- 
toury into  the  tumour  over  the  situation  of  the  gluteal  artery  and 
introduced  a finger  so  as  to  prevent  the  blood  from  fiowiug  except  by 
occasional  gushes.  He  eventually  thrust  his  hand  into  the  sac,  rapidly 
turned  out  the  clot,  and  had  the  bleeding  orifice  at  once  under  sub- 
jection by  the  pressure  of  the  hand.  Both  cases  did  well.  Still  this 
])ractice  is  only  applicable  to  desperate  cases  where  all  other  modes 
of  treatment  have  failed,  or  are  out  of  the  question.  In  aneurisms 
of  small  arteries,  however,  it  is  very  applicable.  I successfully 
employed  it,  some  years  ago,  in  a case  of  aneurism  of  the  radial 
artery ; and  again  in  October,  1871,  in  a case  of  traumatic  aneurism 
of  the  radial,  where  the  vessel  was  pmnetured,  about  the  middle  of  the 
arm.  In  the  latter,  I divided  the  vessel  completely,  and  twisted  both 
ends,  a rajud  recovery  following. 

When  a ligature  cannot  be  applied  to  the  cardiac  side  of  an 
aneurism,  and  the  treatment  by  compression  has  failed  or  is  inapplicable, 
Brasdor’s,  or  the  distal  operation  may  be  entertained.  This  con- 
sists in  the  application  of  a ligature  to  the  vessel  as  it  leaves  the 
aneurism  (Big.  135).  It  is  not,  however,  an  operation  that  can  be 
recommended  with  any  confidence,  except  for  carotid  aneurism. 
Wardrop  performed  it  in  several  eases  with  success. 

The  distal  operation  of  the  left  carotid  artery  for  the  cure  of  aortic 
aneurism,  is,  however,  well  worthy  of  attention  as  is  proved  by  the  cases 
of  C.  Heath,  Annandale,  Holmes,  and  Harwell.  The  credit  of  the 
suggestion,  however,  must  be  given  to  Dr.  Cockle,  wdio  wrote  on  the 
subject  (‘  Lancet,’  1869),  although  three  or  four  cases  had  previously 
been  recorded  in  which  the  operation  had  been  performed  for  sup- 
posed carotid  aneurism  with  success.  In  aneurism  of  the  in- 
nominate artery,  it  is  also  open  to  the  surgeon  to  ligature  the 
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carotid  and  subclavian  arteries  consecutively  or  simultaneously,  Mr. 
Fearn’s  case  and  others  having  made  the  repetition  of  the  operation 
justifiable.  In  August,  1871,  1 performed  VVardrop’s  operation  on  a 
man,  a3t.  33,  for  innominate  aneurism.  The  subclavian  was  liga- 
tured with  a carbolised  catgut  ligature,  the  wound  closed  and 
sealed  with  lint  saturated  with  the  compound  tincture  of  benzoin. 
A good  recovery  ensued,  and  considerable  consolidation  of  the 
aneurism.  The  man  left  the  hospital  thirty-six  days  after  the  opera- 
tion so  well  satisfied  with  the  success  of  the  treatment  that  he  did  not 


Wardrop’s 

opernliun. 


return  to  have  the  carotid  ligatured;  indeed,  he  -went  on  so  well  up 
to  about  six  weeks  before  his  death  that  he  thought  nothing  of  his 
trouble.  He  died  from  dyspnoea  the  result  of  pressure,  in  August, 
1874,  three  years  after  the  operation.  Alter  deatli  the  aneurism  was 
found  to  be  full  of  solid  clot,  and  there  was  a passage  through  it  to  the 
carotid,  with  a smooth  lining.  Unfortunately,  the  gentleman  who  took 
out  the  preparation  threw  away  the  bulk  of  the  clot  that  filled  the 
sac,  which  was  as  big  as  a fist.  Tlie  success  of  the  operation,  how- 
ever, was  most  encouraging. 


The  Treatment  by  Manipulation. 

This  method  also  requires  notice,  since  it  has  been  introduced  by  no  Ferpussoii’s 
less  a man  than  Sir  W.  Fergusson,  and  is  based  on  natural  although  metliod  by 
exceptional  processes,  viz.  the  embolic  occlusion  of  the  distal  end  of  an 
artery  by  a dislodged  clot.  Manipulation  may  also  be  employed  “ to  alter  ‘ Med  -Cbir. 
the  relations  of  the  laminated  fibrine  in  the  cavity  of  the  aneurism,  so  as  Trans.,’  vol. 
to  bring  about  a further  deposition  of  fibrine  on  the  projecting  surfaces 
of  the  displaced  lamina3”  (Oliver  Pemberton’s  ‘Address  on  Surgery,’ 

Brit.  Med.  Assoc.).  In  two  cases  Sir  W.  Fergusson  endeavoured  by 
manipulating  the  sac  to  dislodge  the  clot,  and  thus  give  it  a chance 
of  being  carried  by  the  circulation  into  the  efferent  vessel.  In 
both  the  success  was  sufficient  to  sanction  the  repetition  of  the  means 
in  appropriate  cases  when  all  other  treatment  is  out  of  the  question. 

In  1872,  Mr.  Herbert  Page,  of  Carlisle,  also  successfully  treated  a case  of 
popliteal  aneurism  by  these  means.  In  the  cervical  aneurism,  the 
dangers  of  embolism  of  the  cerebral  arteries  must  be  borne  in  mind  ; 
yet  at  the  same  time  it  should  be  remembered  that  the  Hunterian 
operation  for  subclavian  aneurism  has  never  been  successful,  and  all 
other  means  are  nearly  out  of  court.  Amputation  has,  however,  been 
performed  under  these  circumstances  with  success. 


Galvano-puncture,  or  Electrolysis.  Galvano- 

I To  induce  or  assist  coagulation  of  the  blood  in  the  sac,  other  means  puncture. 
I have  been  suggested,  and  of  these  the  treatment  by  galvano-puncture 
I as  advocated  by  Abeille  in  1849  (‘  Arch,  Gen.  de  Medecine’),  and  by 
I Ciniselli  in  1856,  is  one  of  the  most  promising  in  theory,  though  the 
I practical  results  have  not  been  equally  satisfactory.  It  consists  in  the  in- 
' troduclion  of  the  two  needles  of  a constant  current  battery  into  the  sac, 
with  the  view  of  coagulating  the  blood  into  a firm  clot.  The  practice  is 

> one  that  can  only  be  entertained  in  exceptional  cases,  i.e.  in  those  which 
Ht  cannot  from  their  position  be  submitted  to  other  forms  of  operation, 
r.  It  is,  however,  well  adapted  for  the  treatment  of  aneurisms  at  the  root 

► of  the  neck  and  the  thoracic  aorta,  and  possibly  for  some  forms  of 
1^1  abdominal  aneurisms. 

X The  constant  current  battery  should  be  used,  and  a moderate  current 
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say  of  five  cells,  be  first  employed,  its  strength  being  increased  gradu- 
ally, but  never  to  cause  pain.  The  buttery  may  be  used  for  half  an 
hour  at  a time,  about  twice  a week,  yet  this  will  depend  upon  its 
effects.  The  needles  should  be  of  steel  gilt,  sharp,  very  fine,  and  abont 
three  inches  long,  and  should  be  insulated  to  within  half  an  inch  of 
the  point.  They  are  to  be  introduced  and  removed  with  a rotatory 
motion,  and  may  be  attached  to  either  pole  of  the  battery.  The 
dangers  of  the  operation  are,  as  stated  by  Holmes,  principally  from  two 
causes,  “the  inflammatory  action  produced  in  the  sac  and  the  cellular 
tissue  which  surrounds  it,  and  the  gangrene  or  ulceration  of  the  skin 
at  the  points  of  entrance  of  the  needles.” 

Other  Methods. 

The  treatment  by  injection  is  another  mode  that  demands  notice, 
although  hitherto  it  has  not  been  satisfactory.  Alcohol,  tannin,  acetic 
acid  and  the  perchloride  of  iron  have  all  been  used  as  coagulating 
agents,  but  the  last  is  the  drug  for  which  the  most  can  be  said. 
That  it  has  a powerful  influence  in  causing  the  coagulation  of  the 
blood  is  well  known ; but  to  produce  this  in  the  sac  of  an  aneurism 
is  a dangerous  proceeding.  The  most  dangerous  result  is  embolism,  and 
the  next,  inflammation  and  suppuration  of  the  sac.  A solution  of  the 
perchloride,  diluted  to  one  twentieth  the  strength  of  the  British  Phar- 
macopoeia solution,  is  strong  enough,  and  not  more  than  about  twenty 
drops  of  the  solution  ought  to  be  thrown  into  a large  sac.  The  graduated 
glass  syringe  with  screw  piston  should  be  employed,  such  as  is 
generally  used  for  subcutaneous  injections.  Care  should  be  taken  that 
the  perforated  trocar  be  well  introduced  into  the  cavity  of  the  tumour, 
and  that  the  afferent  as  w’ell  as  eft’erent  artery  be  well  compressed.  The 
escape  of  arterial  blood  is  the  only  test  of  the  trocar  having  entered 
the  sac.  The  fluid  should  then  be  injected,  and,  by  manipulation,  mixed 
with  the  blood.  When  the  sac  seems  solid,  the  canula  should  be  with- 
drawn, but  the  pressure  upon  the  cardiac  side  of  the  sac  should  be 
maintained  subsequently  for  a full  hour,  to  prevent  the  consolidating 
mixture  of  blood  and  iron  being  sent  onwards  into  the  circulation. 

With  objects  similar  to  the  above,  the  late  Mr.  Moore  inserted  twenty- 
six  yards  of  iron  wire  into  an  aortic  aneurism  through  a canula,  his 
object  being  merely  to  detain  the  fibrine  of  the  fluid  blood;  but  the 
result  was  discouraging  in  the  extreme.  (‘  Med.-Chir.  Ti  ans.,’  vol. 
xlvii.)  Dr.  J.  Levis,  of  Philadelphia,  in  October,  1873,  inserted  twenty- 
four  feet  of  horsehair  into  a thoracic  aneurism  in  a man  aged  41,  with 
some  advantage,  and  on  November  25th,  1873, 1 adopted  a like  practice, 
introducing  into  the  sac  of  a rapidly  increasing  popliteal  aneurism 
due  to  embolism,  twenty  feet  of  horsehair  through  a fine  canula,  with 
the  effect  of  causing  almost  complete  consolidation  of  the  tumour.  The 
patient  ivas  a man,  rnt.  33,  admitted  with  ulcerative  endocarditis, 
who  survived  the  operation  five  days.  The  results  thus  obtained  are 
quite  sufficient,  therefore,  to  justify  a repetition  of  the  operation,  under 
circumstances  in  which  all  other  plans  of  treatment  are  unjustifiable 

or  have  failed.  . , 

In  recent  times  Langenbeck,  with  the  view  of  causing  contraction 
of  the  walls  of  an  aneurism,  has  been  led  to  inject  the  parts  surround- 
ing the  sac  with  a solution  of  ergotin.  Dr.  Dutoit,  of  Berne, 
relates  in  ‘ Langenbeck’s  Archiv  ’ (Band  xii.  No.  3)  a case  , 

successfully  adopted  the  practice;  the  man  wms  forty  years  old,  and  the 
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aneurism  was  supposed  to  be  subclavian.  Fifteen  injections  were  made 
at  intervals  of  two  or  three  days  over  the  tumour,  which  gradually 
diininislied.  To  render  the  cure  certain,  however,  digital  compression 
was  subsequently  employed. 

Traumatic  Aneurism. 

An  artery  receives  a punctured  or  an  incised  wound;  bleeding  takes  0“  traumatic 
place;  pressure  is  applied  in  order  to  control  it,  and  the  wound  heals, 

In  course  of  time  a pulsating  swelling  is  discovered  and  atraumatic 
aneurism  is  said  to  exist. 

A man  in  wrestling,  or  after  making  some  sudden  unprepared-for 
muscular  exertion,  finds  something  give  way  in  his  leg,  or  fancies  he 
has  sprained  his  knee.  In  a shorter  or  longer  period  swelling  appears, 
which  steadily  increases  and  is  pulsatile,  he  is  the  subject  of  an  aneu- 
rism. In  the  former  ease,  doubtless  the  injury  was  the  direct 
cause  of  the  aneurism.  In  the  latter  it  produced  it  indirectly  by 
acting  upon  a diseased  vessel.  And  yet,  if  the  former  aneurism  is 
sacculated  either  by  the  expansion  of  the  reparative  material  with 
which  the  wound  of  the  artery  had  been  closed,  or  by  the  hernial  pro- 
trusion of  one  or  more  of  the  coats  of  the  artery  thimugh  a rupture  or 
wouud  of  another,  or  by  the  condensation  of  the  cellular  tissue  into 
which  the  blood  has  escaped,  it  differs  in  no  single  practical  point 
from  the  latter  or  from  any  other  aneurism  that  has  been  already 
considered  ; and,  what  is  more,  it  must  be  treated  on  the  same  principles, 
although  as  the  artery  of  a traumatic  is  healthier  than  that  of  a spon- 
taneously formed  aneurism,  the  former  may  be  more  readily  cured. 

AVhen,  however,  an  aneurism  caused  by  any  injury  is  not  encysted  ; Diffused 
when  either  from  the  first  it  is  diftused  or  becomes  so  from  the  aneurism  or 
rupture  of  the  sac,  or,  when  any  ordinary  aneurism  ruptures,  a 
different  condition  presents  itself  to  the  surgeon,  and  the  case 
appears  more  like  that  of  a ruptured  artery;  indeed,  when  such  a 
condition  complicates  a sprain,  fracture,  or  dislocation,  it  must  be  re- 
garded as  such,  and  treated  accordingly.  The  vessel,  however,  is  not  to 
be  cut  down  upon  and  tied  at  once  as  a matter  of  course,  because  such  a 
practice  would  be  wrong  and  rash  in  the  extreme — a large  proportion  of 
such  cases  as  these  recovering  without  any  such  proceeding.  In  one 
where  the  extravasation  is  severe  and  no  pulsation  exists,  it  is  im- 
possible to  make  out  with  any  clearness  the  true  condition  of  affairs. 

A limb  either  with  or  without  a fracture  may  be  greatly  distended.  Ruptured 
and  this  from  effused  blood ; but  whether  the  blood  has  been  poured  artery  with 
j out  from  the  rupture  of  a large  artery  or  vein,  or  some  smaller  vessel,  fracture, 
j there  can  be  no  means  of  knowing,  since  even  the  pulsation  in  the 
i vessels  below  may  be  indistinguishable  on  account  of  the  effusion. 

1 Under  these  circumstances  no  active  proceeding  can  be  carried  out. 
t The  limb  should  be  elevated,  cold  applied,  the  case  left  to  nature, 

> and,  in  a large  number  of  instances  a beneficial  result  will  ensue.  I can 
D recall  several  such  cases  where  I anticipated  bad  results,  but  witnessed 

> good.  If  the  effusion  is  so  severe  as  to  be  followed  by  evidence 
of  arrest  of  circulation  in  the  limb,  the  surgeon  will  be  justified  in 

J cutting  down  upon  the  vessel  at  the  point  where  the  history  of  the 
|9  case  indicates  that  it  is  wounded,  and  in  tying  both  ends  after  having 
h turned  out  all  clot,  &c.  In  other  cases,  the  main  artery  may  be  tied, 

B but  too  often  there  will  be  nothing  to  be  done  but  amputation,  as  gan- 
P grene  may  set  in.  This  operation,  however,  must  be  postponed  till  the 
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line  of  demarcation  is  fairly  indicated.  No  general  rule  can  be  laid! 
down  for  the  treatment  of  all  these  cases  as  each  one  must  be  treatedl 
on  its  own  merits. 

Modes  of  But  the  student  should  remember — (1)  That  every  aneurism,  however- 

trcaiiueiit.  caused,  if  encysted,  is  to  be  treated  upon  the  same  general  principles, - 
and  that  ruptured  traumatic  aneurisms  are  to  be  regarded  as  rupturedi. 
arteries. 

(2)  That  the  rupture  of  an  artery  when  bound  down  by  a dense  fascia,i. 
such  as  the  popliteal,  is  generally  followed  by  complete  arrest  of  all  cir- 
culation in  the  limb  both  arterial  and  venous,  and,  as  a rule,  requires* 
to  be  treated  by  amputation,  gangrene  being  otherwise  the  result. 

(3)  That  in  cases  of  partial  rupture  there  may  be  less  extravasation,;, 
and  consequently  less  severe  measures  may  suffice;  such  as  pressure', 
upon  the  main  trunk  above,  or,  if  this  fail,  the  application  of  a ligatureo 
to  the  wounded  vessel. 


On  the 
collateral 
circulation 
after  ligature. 


(4)  That  a ruptured  artery  in  parts  less  fascia-bound  than  the  leg;: 
(as,  for  instance,  the  arm)  may  be  treated  more  as  in  the  case  of  injuries 
to  arteries  by  the  application  of  a ligature  to  the  wounded  vessel. 

When  an  artery  is  obstructed,  the  circulation  is  carried  on  by  what  is 

Fig.  136.  Fig.  137. 

Anterior  view.  Posterior  view. 
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called  the  collateral  circulation,  the  vessels  coming  off  above  the 
obstructed  part  communicating  with  those  wliich  arise  below  it.  At 
first  the  vessels  are  very  numerous,  hut  as  time  goes  on  their  number 
diminishes,  only  those  most  conveniently  situated  for  carrying  on  the 
circulation  becoming  rapidly  or  gradually  permanently  enlarged. 

To  illustrate  this  beautiful  compensator^'  natural  act  I submit  two 
drawings  (Figs.  136, 137),  taken  from  a preparation  in  Guy’s  Museum, 

No.  1519^*,  made  by  Mr.  Cock  in  the  year  1826,  from  a patient  set.  58, 
in  which  case  Sir  A.  Cooper  had  applied  a ligature  to  the  e.vternal  iliac 
artery,  eighteen  years  and  a half  previously  for  femoral  aneurism. 

A full  description  and  preparation  of  the  case  is  to  be  found  in  the 
first  volume  (first  series)  of  the  ‘ Guy’s  Keports,’  by  Mr.  Cock.  The 
drawings  need  no  lengthy  description,  as  they  e.\plain  themselves. 

Arterio-venous  Aneurisms. 

When  an  artery  and  a vein  communicate  with  each  other,  the  On  nrterio- 
arterial  blood  passing  directly  into  the  vein  without  the  intervention  of  'cnous 
a sac,  an  aneurismal  varix  is  said  to  exist  (a,  Fig.  138) ; and  when  a 
sac  exists  into  which  the  arterial  blood  flows  in  its  passage  to  the  vein, 
this  condition  is  called  a varicose  aneurism  (b,  c,  and  D,  Fig.  138).  Both 
these  varieties  of  arterio-venous  aneurisms  are  now  rare ; but  when  Varieties, 
venesection  was  a common  operation  they  were  far  more  frequent;  as 
they  are  usually  produced  by  the  perforation  or  division  of  an  artery 
through  a vein,  the  opening  between  the  vessels  remaining  permanent. 

Goupil  (Paris,  1855)  recorded  the  fact,  that  out  of  fifty-seven  cases  of 
this  affection,  thirty-one  were  the  result  of  bleeding.  Yet  both  forms 
may  originate  spontaneously  from  disease.  Cases  are  also  on  reconl 
where  the  aorta  and  superior  or  inferior  vena  cava  communicated. 

Wade  (‘  Dublin  Med.  Press,’  1861)  has  also  recorded  a case  in  which  an 
opening  existed  between  the  aorta  and  pulmonary  artery;  and  my 
friend  Mr.  Morris  informs  me,  that  he  has  seen  a case  in  the  femoral 
region,  the  result  of  a pistol  shot  received  by  a sportsman  in  America. 

Indeed,  all  the  large  arteries  and  veins  may  be  similarly  affected. 

Fio.  138. 


A* 


V a 


lllustraliug  the  different  forms  of  arterio-venous  aneurism.  A.  The  artery  and  vein 
directly  commumcatinK.  B and  C.  The  dilution  being  more  in  the  vein.  D. 
cose  aneurism  laid  open.  xj.  ,iui- 

In  an  aneurismal  vanx  the  vein  assumes  in  some  degree  the  proper-  Aneurisma 
ties  of  an  artery  and  becomes  enlarged  from  the  arterial  impulse.  Besides  ' arix. 
being  irregularly  dilated  and  tortuous,  the  dilatation  assumes  a fusiform 
or  sacculated  appearance,  while  it  also  becomes  thickened  and  pulsates. 
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In  the  varicose  aneurism  the  sac  may  or  may  not  freely  communicate 
with  the  artery  or  vein.  In  some  cases  it  will  involve  the  whole  calibre 
of  both  vessels  ; or  the  vein  may  he  hypertrophied  and  enlarged,  as  in 
the  aneurismal  varix.  In  a unique  case  (I'ig.  139)  recorded  by  Mr. 
Cock  (‘  Med.-Chir.  Trans.,’  1851),  of  a traumatic  varicose  aneurism  of 
the  popliteal  artery,  the  sac  was  small  but  involved  the  whole  calibre 
of  the  artery  and  vein,  and  the  whole  of  the  arterial  blood  passed 
through  it.  The  secondary  effects  of  the  disease  were  also  shown  with 
singular  elearness.  It  occurred  in  a man  set.  28,  who  eleven  years 
previously  had  received  a punctured  wound  in  the  popliteal  artery  for 
which  two  weeks  subsequently,  on  aecount  of  secondary  htemorrhage,  the 
femoral  was  ligatured.  He  convalesced  and  returned  to  his  work,  but 
two  years  afterwards  became  the  subject  of  “ varicose  veins.”  He  re- 
mained well  until  three  or  four  months  before  his  admission  into  Guy’s, 
when  he  had  fever,  and,  on  convalescing  and  trying  to  walk,  discovered 
his  leg  was  stiff,  painful  and  swollen.  He  was  admitted  with  what  was 
supposed  to  be  a large  collection  of  pus  beneath  the  superficial  muscles 
of  the  calf.  The  femoral  artery  below  Poupart’s  ligament  and  the 
anterior  and  posterior  tibial  arteries  were  pulsating  freely.  The  cavity 
was  opened,  some  ounces  of  dark  grumous,  pitchy,  non-coagulable  blood 
escaped.  The  next  day  a quantity  of  offensive  pus  flowed  away  mixed 
with  coagula.  For  a fortnight  everything  went  well,  when  arterial 
haemorrhage  took  place,  and  he  lost  nearly  three  pints  of  blood.  After 
due  consultation,  amputation  was  performed,  from  which  an  excellent 
recovery  ensued. 

On  dissecting  the  limb,  Mr.  Poland  found  connected  with  the  popli- 
teal artery  an  aneurismal  sac  (Fig.  139,  «)  the  size  of  a pigeon’s  egg; 

which  was  of  cartilaginous  hardness,  and  lined 
with  fibrine.  The  artery  (A)  freely  entered  the 
sac  from  above.  The  vein  (V)  was  obstructed 
above  with  coagulated  blood,  and  below  was 
lost  in  the  walls  of  the  sac  as  a fibrous  cord. 
From  the  lower  part  of  the  sac  two  vessels 
issued,  the  smaller  one  (a)  was  the  continua- 
tion of  the  popliteal  artery  greatly  diminished 
in  size,  which  divided  as  usual  to  the  leg. 
The  larger  (o  a)  was  the  popliteal  vein 
greatly  hypertrophied,  pouched,  and  puckered. 
It  was  quite  pervious,  and  passed  down  for 
about  two  inches,  when  it  divided  into  two 
trunks;  one,  which  accompanied  the  anterior 
tibial  artery,  was  quite  obliterated,  tbe  other 
led  directly  into  a second  aneurismal  sac  (s') 
the  size  of  a duck’s  egg,  with  tbe  walls  of 
which  its  coats  became  identified.  It  was  this 
that  had  been  opened.  From  the  lower  part 
of  this  venous  sac  emerged  three  or  four  large 
impervious  branches  that  were  clearly  veins 
.accompanying  the  posterior  tibial  and  peroneal 
arteries.  The  contents  of  these  veins  could  be 
washed  out  and  the  valves  seen. 

It  should  be  added  that  the  cutaneous  veins 
above  described  as  varicose  were  greatly  hy- 


Fig.  139. 


Mr.  Cock’s  case  of  arterio- 
venous aneurism. 
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pertrophied,  and  it  was  evident  that  the  whole  of  the  Wood  from  the 
leg  was  returned  through  them. 

It  would  appear  also  that  in  this  case,  as  a direct  result  of  an 
injury,  a varicose  aneurism  formed,  into  which  the  whole  of  the 
arterial  Wood  flowed.  Moreover — 

That  tlie  arterial  Wood  subsequently  found  a more  direct  course 
through  the  popliteal  vein  than  through  the  artery,  and  as  a result  the 
vein  became  hypertrophied  and  the  artery  atrophied.  Also — 

That  the  force  of  the  arterial  blood  current  upon  the  thin  coats  of 
the  vein  caused  the  gradual  dilatation  of  the  vein  and  the  subsequent 
formation  of  an  aneurism  in  its  course ; and  that  by  the  giving  way  of 
this  bleeding  had  taken  place. 

The  wasting  of  the  femoral  vein  above  the  upper  sac,  with  the  hyper- 
trophy of  the  same  vein  below  the  sac,  from  its  taking  on  the  functions 
of  an  artery,  is  a point  of  interest;  and  not  the  least  interesting 
point  was  the  great  hypertrophy  of  the  cutaneous  veins  through  which 
the  whole  of  the  venous  circulation  of  the  leg  must  have  been  carried  on. 

I have  given  this  case  at  some  length,  because  it  illustrates  better  than 
any  general  description  the  whole  effects,  primary  as  well  as  secondary, 
of  a varicose  aneurism. 

With  reference  to  diagnosis  it  may  be  stated,  that  at  the  point  of 
junction  of  the  arterial  and  venous  streams,  a peculiar  burring  bruit  is 
often  felt  and  heard — this  bruit  frequently  extending  down  the 
course  of  the  dilated  veins;  and,  where  a sac,  in  which  the  two  Wood 
currents  meet,  separates  the  artery  and  the  vein,  there  is  likewise  a 
soft  bruit.  The  sac  is  rarely  very  large,  and  is  made  up  of  condensed 
cellular  tissue  and  plastic  matter. 

Treatment. — In  neither  of  these  cases  is  surgical  interference  Treatment  of 
generally  required.  Should  the  disease  be  extensive,  and  either  from  "rtcio- 
pain,  mechanical  causes,  or  chances  of  rupture  of  the  vessels,  require  a„curism. 
treatment,  a cure  may  be  attempted  by  compression  of  the  artery 
above  and  the  vein  below.  When  the  disease  is  in  the  bend  of  the  elbow, 
by  forcible  flexion  of  the  forearm  on  the  arm  and  supination  of  the 
hand,  the  brachial  artery  being  in  this  manner  fairly  obstructed ; a pad 
may  likewise  be  placed  upon  the  point  of  communication  between 
the  two  canals,  to  make  the  pressure  more  perfect.  Indirect  compres- 
sion in  any  other  of  its  forms  can  also  be  tried  ; and,  on  these  failing 
the  case  must  be  treated  as  one  of  wounded  artery — the  vessel  must  be 
cut  down  upon,  and  a ligature  placed  on  either  side  of  the  opening.  The 
veins  need  not  be  interfered  with,  as  they  will  gradually  wither  so  soon 
as  their  arterial  communication  has  been  cut  off. 

Cirsoid  aneurism,  erectile  tumours,  and  aneurism  by  anastomosis. 

These  have  nothing  in  common  with  the  spontaneous  and  traumatic 
aneurisms  that  have  been  already  described,  besides  being  diseases  of  the 
arterial  system.  They  are  vascular  tumours  made  up  of  arterial  tissue 
and  formed  by  a dilatation  and  elongation  of  arteries ; the  term  cir- 
soid aneurism  being  employed  when  tlie  trunks  of  the  larger  vessels  are 
involved,  and  aneurism  by  anastomosis  when  the  smaller  vessels  or  capil- 
laries are  afl'ected.  In  the  cirsoid  aneurism,  one  vessel  or  many  vessels  On  cirsoid 
may  be  diseased — the  disease  showing  itself  by  the  artery  becoming  aneurism, 
tortuous,  dilated  into  pouches,  and  convoluted.  When  one  vessel  alone  is 
affected  Gosselin  called  it  arterial  varix.  When  the  disease  is  on 
the  scalp  (its  most  common  sent),  three  or  four  large  tortuous  arteries 
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may  be  seen  converging  to  a centre,  where  a congeries  of  dilated 
arteries  will  be  found,  probably  of  new  growth.  It  may,  however, 
affect  the  arteries  of  the  extremity.  I have  seen  it  in  the  foot.  Fig.  140, 
and  Ci’uveilhier  has  reported  a case  in  which  the  external  iliac  artery 

Fin.  140. 


was  so  affected.  Cirsoid  aneurism  is  generally  found  in  young  people,  | 
during  the  period  of  growth,  and  in  the  majority  of  cases  can  he  traced  I 
to  local  injury.  It  can  be  readily  made  out  by  its  pulsating  nature,  | 
and  the  peculiar  tortuous  and  convoluted  appearance  of  the  diseased  I 
vessels,  not  only  of  the  vessels  forming  the  tumour,  but  of  the  arteries  I 
by  which  it  is  supplied. 

Treatment. — All  forms  of  treatment  have  been  tried  in  these  cases,  | 
such  as  direct  pressure,  injection,  the  application  of  ligatures  to  the  ' 
vessels  that  converge  towards  the  growth,  and  to  the  main  artery  that  ; 
goes  to  the  part : the  tumour  has,  moreover,  been  laid  open  and  treated  I 
by  pressure,  with  the  view  of  causing  its  obliteration  by  inflammatory 
exudation;  Graf,  Bell,  Arnott,  and  Lawrence  have  each  recorded  suc- 
cessful instances  of  this  form  of  practice,  but  no  good  success  in  the 
majority  of  cases  has  been  achieved. 

The  best  success  has,  however,  followed  the  removal  of  the  growth  I 
either  by  the  application  of  the  ligature  or  by  excision.  In  1876  I I 
excised  a cirsoid  aneurism,  situated  below  the  jaw  in  connection  with 
the  facial  artei-y,  from  a lady,  set.  25,  with  success.  In  1867  I treated  | 
a boy  aged  14  for  a large  cirsoid  aneurism  of  four  years’  growth  situated 
on  the  right  temple.  It  was  supplied  with  blood  by  tortuous  vessels 
converging  from  all  quarters,  and  pulsated  freely  ; I applied  acupressure 
pins  to  all  these  vessels,  even  to  their  division,  without  success;  the 
growth  for  the  time  became  flaccid,  but  quickly  reappeared  and  increased. 
Under  these  circumstances  I excised  the  tumour,  making  my  incisions 
at  some  distance  from  its  margin,  and  ligatured  about  twenty  large 
vessels  as  I proceeded  ; a rapid  recovery  followed,  and  the  boy  was  well 
three  years  later.  In  this  case  it  was  remarkable  to  see  how  rapidly 
the  tortuous  convoluted  arteries  that  supplied  the  tumour  withered  and 
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became  of  their  normal  size  so  soon  as  the  central  disease  was  removed.  , 

This  process  illustrates  John  Hunter’s  opinion  that  “ vessels  have  a 
power  of  increase  within  themselves,  both  in  diameter  and  in  length, 
which  is  according  to  the  necessity,  whether  natural  or  diseased 
and  indicates  that  the  attracting  povver  had  its  centre  in  the 
growth,  and  not  in  the  afferent  arteries.  In  a third  case,  that  of  a girl 
fet.  12,  I removed  the  growth  by  a subcutaneous  ligature  with  like 
success  ; and,  more  recently,  in  a man  who  had  such  a vascular  pulsatile 
growth  in  his  left  cheek,  which  appeared  to  have  had  all  the  afferent 
arteries  tied  without  success  before  he  came  into  my  hands.  I liga- 
tured the  whole  mass  subcutaneously,  and  a recovery  followed.  Four 
years  later,  however,  the  disease  returned,  and  in  June,  1877,  I ex- 
cised it — the  wound  healing  rapidly.  Indeed,  the  only  successful  cases 
of  treatment  of  cirsoid  aneurism  that  I have  dealt  with  or  seen,  have 
been  those  in  which  the  growth  itself  was  treated  by  removal. 

Cases  of  aneurism  by  anastomosis  are  very  amenable  to  treatment  by 
styptic  injection,  the  galvano-cautery,  or  the  ligature. 

Nsevus. 

Telangeiectasis,  Erectile  Tumour,  or  Angeioma,  is  essentially  a dis-  On  nrevns. 
ease  of  the  capillaries,  appearing  in  a general  way  to  be  made  up  of  amass 
of  vascular  tissue,  the  tubes  freely  intercommunicating  with  each  other. 

It  is  true  the  walls  of  the  vessels  are  indistinguishable  in  an  advanced 
case  of  the  disease,  the  nasvus  appearing  as  a collection  of  cells  or 
spaces,  opening  widely  into  one  another,  through  which  blood  flows. 

When  the  arterial  supply  is  very  free,  the  growth  appears  florid,  warm, 
and  pulsatile,  and  is  then  called  an  arterial  ncevus  ; when  the  venous  Arterial, 
element  predominates,  the  growth  is  less  florid,  has  a congested  bluish 
appearance  and  does  not  pulsate,  and  is  termed  a venous  ncevus.  Venous. 

These  growths  for  the  most  part  appear  in  the  skin  or  subcutaneous 
tissue,  are  frequent  on  the  head  and  often  multiple.  Rare  examples  are  on 
record  where  they  affected  deeper  parts,  even  the  viscera  and  the  brain 
{vide  Wilks  and  Moxon,  ‘ Path.  Anat ,’  and  Morris,  ‘ Path.  Trans.,’  vol. 
xxii).  In  a clinical  point  of  view  they  may  be  divided  into  the  cutaneous  Cutanrous. 
or  pure  skin  najvus,  the  subcutaneous  or  cellular  tissue  naevus,  and,  the 
wijred /onn  where  both  tissues  are  involved;  which  distinction  has  an 
important  practical  bearing.  Nmvi  are,  as  a rule,  diffused,  that  is,  they 
have  no  distinct  capsule,  but  in  many  cases  they  are  encysted,  and  may 
be  treated  accordingly.  Venous  subcutaneous  naevi  appear  to  be  more 
frequently  encapsuled  than  the  cutaneous  and  arterial. 

Naevi,  moreover,  are  generally  congenital,  or  make  their  appearance  Congeuitnl. 
soon  after  birth.  They  occur,  however,  at  a later  period  of  life  and 
then  seem  to  be  due  to  some  injury  or  wound.  These  naevi  at  times  grow 
quickly,  the  cutaneous  form  rapidly  spreading ; the  more  florid  and  arte-  Tlieir 
rial  the  growth  the  greater  is  its  tendency  to  spread ; the  venous  naevus  progress, 
is  less  progressive.  They  may  grow  also  for  a time  and  then  stop ; indeed, 
they  all  have  a tendency  to  become  stationary  after  a period,  and  even  to 
degenerate.  It  is  not  uncommon  to  meet  with  naevi  that  have  begun  to 
undergo  this  process  before  the  birth  of  the  child ; and  I could  adduce 
many  cases  iu  which  the  naevus  was  ulcerated  or  even  sloughing  at  birth.  May  ulcerate. 
In  feeble  or  cachectic  children  it  is  not  uncommon  for  these  “ marks”  to 
ulcerate  or  slough,  and,  alter  measles,  fever,  or  other  depressing  illness, 
the  destruction  of  the  growth  is  sometimes  very  rapid.  These  facts 
show  that  naevi,  although  blood  tumours,  are  not  long-lived  growths 
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Drawing  of  degenerating  neevus. 
Guy’s  Mus.,  16t)5*, — Hilton’s  case. 


and  have  a tendency  towards  early  death.  When  they  do  not  ulcerate 

or  slough,  they  undergo  degenerative 
changes,  and  the  most  characteristic 
is  the  cystic  form  (Fig.  141).  When 
the  skin  undergoes  this  change,  the 
surface  becomes  warty  and  vesicular, 
the  vesicles  containing  more  or  less 
blood-stained  serum.  When  the  cel- 
lular tissue  is  the  part  involved, 
cysts  will  still  appear  of  a like  nature, 
but  occasionally  the  whole  growth 
passes  into  a mass  of  cysts  of  dif- 
ferent sizes  bound  together  by  fibrous 
tissue.  This  degenerative  change  is 
very  typical.  To  account  for  the 
formation  of  these  cysts  is  no  easy 
matter,  no  satisfactory  explanation 
indeed  of  their  production  has  yet  been  given. 

Some  naevi  are  pigmentary  and  are  then  termed  moles.  They  are  far 
less  vascular  than  the  forms  already  alluded  to  and  have  no  tendency  to 
spread.  They  grow,  it  is  true,  with  the  growth  of  the  sub;ject,  but  as 
a rule  in  no  greater  proportion ; in  exceptional  instances  their  in- 
crease is  rapid.  They  do  not  appear  to  have  a tendency  to  ulcerate, 
slough,  or  undergo  the  cystic  degeneration  like  the  vascular  nsevi,  but 
have  a special  tendency  to  become  the  seat  of  cancerous  disease,  and 
particularly  of  the  melanotic  form  of  cancer.  That  is,  subjects 
who  become  the  victims  of  cancer  and  have  moles,  are  often  attacked 
primarily  in  such  structures,  and,  as  the  cancer  originates  in  a pigmen- 
tary growth,  it  takes  on  its  character  and  becomes  melanotic.  I have 
seen  many  such  cases,  and  so  many  others  have  been  now  recorded  as 
to  place  the  question  beyond  doubt. 

Teeatment. — Unless  a usevus  is  so  situated  as  to  be  an  eye- 
sore or  an  inconvenience,  or  unless  it  show  a decided  tendency  to 
rapid  increase,  there  is  no  necessity  for  operative  interference.  For  a 
certainty,  after  a time,  it  will  cease  to  grow,  and  also  as  certainly  de- 
generate or  waste,  so  that  under  such  circumstances  it  is  not  necessary 
to  interfere.  Should,  however,  the  nsevus  be  so  situated  as  to  be  an 
inconvenience  or  a deformity;  or  should  it  grow  so  rapidly  as  to 
threaten  to  become  either,  something  must  be  attempted,  and  this  some- 
thing is  to  be  determined  by  the  nature  of  the  nsevus  and  of  the  tissue 
in  which  it  is  placed.  If  'purely  cutaneous  and  not  involving  deeper 
tissues,  it  may  be  destroyed  by  some  external  application,  such  as  caustics, 
nitric  acid,  or  potassa  fusa,  chloride  of  zinc,  or  tartarized  antimony, 
the  two  former  being  applied  directly  to  the  part,  the  two  latter  in  the 
form  of  Vienna  paste,  or  otherwise.  The  hot  iron  and  the  gas  or  gal- 
vanic cautery  are  also  very  valuable  destructive  agents ; one  touch  of 
either  of  these  latter,  steadily  applied,  destroying  the  growth,  and 
with  but  little  pain. 

In  the  purely  subcutaneous  ncevus  the  treatment  by  caustics  or 
cautery  applied  as  a caustic  is  clearly  inapplicable.  When  encysted, 
as  very  often  it  is,  excision  is  the  best  remedy,  but  care  should  be 
taken  to  save  the  skin  When  such  treatment  cannot  be  adopted 
the  nsevus  may  be  strangled  by  a ligature  applied  subcutaneously, 
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as  illustrated  in  the  drawing  Fig.  142,  or,  it  may  be  injected  with 
the  perchloride  of  iron  of  the  pharmacopceia  strengdih,  with  a solu- 
tion of  tannin  in  water  in  the  pro- 
portion of  5j  to  gj,  or  of  the  chloride 
of  zinc  grs.  xij  to  gj  of  water,  about 
twenty  drops  being  thrown  into  the 
centre  of  the  growth,  care  being 
taken  beforehand  to  tear  up  the  tex- 
ture of  the  tumour  with  a needle. 

The  object  of  this  treatment  is  to 
coagulate  the  blood  in  the  tissue, 
and  thus  promote  its  consolidation 
and  cure.  In  many  cases  injection 
causes  inflammation,  suppuration,  or 
even  sloughing  of  the  growth,  and 
though  in  this  manner  a cure  may 
be  obtained,  it  is  often  by  deformity. 

The  treatment  by  injection  when 
the  neevus  is  on  the  head  or  trunk  is,  however,  attended  with 
great  danger,  more  particularly  from  embolism.  I lost  a patient 
where  the  naevus  was  on  the  cheek  from  this  cause  in  a few  minutes 
after  the  operation.  For  the  above  reason  it  is  well  to  apply  a ligature 
to  the  base  of  the  growth  and  then  inject ; or  to  isolate  the  growth  by 
means  of  the  pressure  of  a metallic  ring  before  injecting. 

In  the  mixed  variety,  when  the  skin  appears  to  have  been  involved 
secondarily  by  the  extension  of  the  disease  from  the  cellular  tissue,  the 
naevus  maybe  treated  by  excision,  subcutaneous  ligature,  or  injection. 

When  the  skin,  with  the  cellular  tissue,  is  extensively  involved  and 
the  naevus  deflned,  the  whole  may  be  removed  by  excision ; but  when 
otherwise,  by  ligature.  When  the  naevus  is  pendulous,  or  when  it  can 
be  isolated  from  the  parts  beneath,  excision  is  most  suitable,  and, 
when  haemorrhage  is  dreaded,  the  base  of  the  growth  may  be  previously 
held  in  a flat  clamp.  In  several  instances  I have  excised  the  naevus  by 
cutting  on  pins  that  have  been  inserted  beneath  its  base;  keeping 
the  pins  as  points  round  which  a ligature  might  be  applied,  and,  by 
which  the  edges  of  the  wound  might  be  brought  together.  When 
the  thickness  of  the  lip  is  involved  in  the  disease  and  the  disease  is 
limited,  a V piece  may  be  taken  out  with  the  growth  advantageously, 
but  when  the  whole  lip  is  involved  the  growth  may  be  dissected  out, 
leaving  the  skin.  The  drawing  below  is  of  a case  in  which  this  opera- 
tion was  successfully  practised  (Fig.  143). 


Fig.  142. 


"v 


Mixed  najvus  with  the  ligatures  in- 
serted round  its  base  subcutane- 
ously before  being  tied. 


1.  Ntevus  involving  the  whole  of  the  upper  lip.  3.  After  removal. 

8.  Flattening  of  the  teeth  from  the  pressure  of  the  ntevus  (from  ‘ Guy’s  Reports  ’). 
VOL.  I.  30 


Fig.  143. 
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Within  the  last  few  years  I have  successfully  treated  many  of  the 
mixed  varieties  of  nmvi  with  the  galvanic  cautery,  by  simply  per- 
forating them  with  the  heated  needle  in  many  points  (ignipunc- 
ture). 

dfffuaednEevi  treatment  of  a diffused  najvus  by  means  of  setons  is  a practice 

ae  naevi.  strongly  recommended.  Several  setons  steeped  in  the 

solution  of  the  perchloride  of  iron  are  often  sufficient  to  coagulate  the 
blood  or  to  set  up  enough  inflammatory  action  to  cure  the  growth.  When 
Piecemeal  extensive  and  is  to  be  treated  by  the  ligature,  it  may  be 

ligaturing.  dealt  with  piecemeal  (Fig.  144).  It  occasionally  happens  that  the  liga- 

Fig.  144.  Fig.  144a. 


turing  of  half  a nsevus  cures  the  whole  by  the  extension  of  the  inflam- 
matory action.  In  nsevi  involving  the  eyelids  this  suggestion  is  of  value, 
and,  in  my  own  practice,  several  instances  of  cure  have  followed  the 
application  of  a ligature  to  half  the  growth. 

In  a mixed  na3vus  of  moderate  size  when  the  cnre  by  ligature  is  to 
be  carried  out,  a pin  may  be  passed  beneath  the  grouiih,  and  also  a needle 
at  right  angles  to  the  pin,  armed  with  a double  ligature  (Fig.  144a). 
The  nmvus  is  then  strangled  in  halves  by  the  ligatures  tightly  drawn 
beneath  the  pin  ; but  before  the  ligatures  are  Anally  tightened  it  is  well 
to  puncture  it  to  let  out  the  serum  and  blood,  to  relieve  tension,  aud 
to  allow  of  the  more  perfect  strangulation  of  the  growth.  When 
this  act  is  completed  the  pin  may  generally  be  removed. 

Small  nsevi  may  be  vaccinated,  although  the  chances  of  a cure  by 
such  means  are  very  small.  The  same  also  must  be  said  for  compression. 

Fig.  146. 


The  best  needle  for  the  application  of  a subcutaneous  ligature  to  a J 
nsevus  is  shown  above.  il 


Illustraiing  the  method  of  ligaturing  a large 
mixed  nsevus  in  sections  around  pins.  At 
one  end  the  pin  has  been  removed,  and 
the  knot  completed  (/). 
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THE  LIGATUEE  OF  AETEEIES.— SPECIAL  AHEUEISMS,  &c. 

John  Bell  wrote  seventy  years  ago  “ that  the  right  way  of  securing  Importance 
a great  artery  is  perhaps  one  of  the  most  important  points  in  prac-  anatomical 
tical  surgery and  to  do  this  with  nicety  and  precision  requires  a 
sounder  and  more  accurate  knowledge  of  anatomy  than  any  other 
operation. 

“ Before  undertaking  to  tie  an  artery,  the  surgeon  ought  to  know  its 
general  course  and  its  relations,  and  especially  the  prominent  part  or 
parts  which  are  to  guide  him  to  the  position  of  the  vessel ; he  ought  to 
have  familiarised  himself  by  frequent  dissection  with  the  thickness  of 
the  parts  covering  it,  and  their  appearance  as  far  as  that  can  he  judged 
of  in  the  dead  body ; and  finally,  he  ought  to  know  the  usual  position 
of  its  principal  branches,  and  the  anastomosis  by  which  the  circulation 
may  he  expected  to  be  restored.  It  is  advisable  also  to  be  aware  of  the 
leading  peculiarities  in  course,  relations,  bifurcation,  &c.,  which  the 
operator  may  perhaps  meet  with,  and  for  which  he  ought  to  be  pre- 
pared.” (‘  Holmes’s  System,’  vol.  iii,  p.  545.)  In  fact,  without  ana- 
tomical knowledge,  any  attempt  to  tie  the  trunk  of  a large  artery  must 
he  surrounded  with  difficulties  and  fraught  with  danger,  whilst  with  it, 
the  operation  becomes  in  the  hands  of  an  experienced  surgeon  an  act  of 
precision  and  apparent  simplicity. 

In  a former  chapter,  the  mode  of  applying  a ligature  to  a divided 
artery  after  operation,  was  discussed  and  illustrated;  and  in  the 
present,  attention  will  be  directed  to  the  application  of  a ligature  to 
an  artery  in  continuity  as  in  the  operation  for  aueurism,  or  the  arrest 
of  hajmorrhage  from  a punctured  wound.  To  accomplish  this,  the 
surgeon  has  to  go  through  several  stages  of  thought  as  well  as  of  action. 

He  has  first  of  all  to  make  out  with  precision  the  exact  course  of  the  General  rules 
vessel  to  be  ligatured — which  may  he  done  by  the  artificial  linear  to  be 
guides  with  which  he  ought  to  be  familiar,  the  muscular  guides  to 
its  position,  and  the  recollection  of  the  anatomical  relations  of  the 
vessel. 

He  has,  secondly,  to  decide  on  the  point  at  tohich  the  ligature  should 
be  applied.  When  for  a wound  in  the  vessel,  this  point  is  already 
settled,  it  having  been  laid  down  as  a rule  that,  whenever  possible,  a 
wounded  artery  is  to  be  exposed  at  the  seat  of  injury,  and  two  ligatures 
applied,  one  above  and  below  the  seat  of  lesion. 

When  for  aneurism,  the  question  is  more  open,  the  ‘ point  for  liga-  Point  of 
ture  ’ having  to  be  determined  by  the  surgeon.  In  deciding  this  selection, 
important  question,  it  should  be  remembered,  that  if  the  ligature  be 
applied  too  near  the  aneurism,  there  is  a risk  of  the  ligatured  vessel 
partaking  of  the  disease  for  which  the  operation  is  required ; and  if 
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too  far  off,  the  circulation  through  the  aneurismal  sac  may  be  too  free 
on  account  of  the  collateral  circulation  of  the  part. 

But  above  all,  the  surgeon  should  avoid  seleeting  a spot  where  an 
artery  hifurcates  or  gives  off  large  branches;  as  under  these  circum- 
stances, the  clot  that  is  required  to  plug  the  vessel  behind  the  ligature 
must  be  absent,  and  one  of  Nature’s  most  important  hsemostatic  agents 
become  lost. 

With  the  decision  of  these  primary  and  important  points  the  opera- 
tion itself  has  to  be  considered,  which  resolves  itself  into  the  exposure 
of  the  artery,  its  isolation,  the  application  of  the  ligature  around  it,  and 
the  after-treatment;  the  position  of  the  patient  for  the  operation 
being  previously  determined. 

The  position  of  the  patient  should  be  such  as  to  render  prominent 
the  anatomical  guides  to  the  course  of  the  artery,  to  make  the  skin 
tense  and  to  facilitate  its  division.  It  should,  moreover,  he  one  of 
extension,  yet  after  the  artery  has  been  exposed,  it  is  well  to  re- 
member that  the  muscles  of  the  part  must  be  relaxed,  as  the  artery 
is  thus  better  brought  into  view  and  the  subsequent  steps  of  the 
operation  are  rendered  more  easy. 

The  exposure  of  the  artery  is  to  be  made  by  incision,  its  course 
having  been  clearly  made  out,  and  the  point  determined  on  before- 
hand for  the  application  of  the  ligature.  The  incision  should  be  in  the 
course  of  the  vessel,  its  centre  corresponding  to  the  point  where  the 
ligature  is  to  be  applied,  an  occasional  obliquity  being  sometimes 
practised  when  the  exact  position  of  an  intermuscular  interspace  in 
which  the  vessel  lies,  is  uncertain,  and  when  the  artery  lies  deep.  It 
should,  moreover,  be  free.  It  need  not  be  so  long  in  a thin  as  in  a fat 
subject,  nor  in  the  case  of  a superficial  artery  as  in  that  of  a deep 
vessel ; but,  under  all  circumstances,  the  skin  wound  should  be  enough 
to  allow  room  for  manipulation. 

The  first  incision  should  include  the  skin  and  superficial  fascia  down 
to  the  deep  fascia,  and,  in  making  it,  the  operator  has  only  to  avoid  the 
division  of  any  large  vein  such  as  the  external  jugular  in  operations 
on  the  neck ; or,  saphena,  in  operations  on  the  thigh.  He  should,  con- 
sequently, mark  out  their  position  by  arresting  the  circulation  through 
them  on  their  cardiac  side,  and  make  his  incision  parallel  with  them 
when  they  lie  in  his  course. 

When  the  deep  fascia  is  exposed,  it  should  be  laid  open,  and  in  this 
step,  the  use  of  a director  is  sometimes  valuable ; the  fascia,  moreover, 
should  always  be  divided  to  the  full  extent  of  the  external  incision. 
The  student  should  remember  that  the  trunks  of  all  arteries,  except 
the  cutaneous  are  covered  in  by  fascia.  With  the  division  of  the 
fascia,  the  use  of  the  knife  can  for  a time  be  dispensed  with,  as  the 
intermuscular  septa  and  cellular  tissue  are  readily  separated  by  the 
handle  of  the  instrument  or  finger,  so  that  the  sheath  of  the  vessel 
can  be  thus  well  exposed. 

If,  writes  Malgaigne,  “ immediatelyafter  the  first  incision,  the  surgeon 
attempts  to  find  the  artery,  he  tries  an  impossibility,  since  he  cannot 
reach  it  till  after  the  last  incision.”  He  will  then  proceed  uncertainly, 
and  at  random,  hence  the  following  rule  of  the  guiding  points 
“The  surgeon  should  not  at  the  commencement  occupy  himself 
with  looking  for  the  artery,  but  should  seek  the  first  marked  point  of 
guidance,  then  the  second,  then  the  third,  and  so  on  to  the  end.” 
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In  looking  for  tke  sbeath  every  anatomical  guide  is  to  be  made  use 
of  to  prevent  undue  manipulation  or  separation  of  parts. 


Fig.  146. 


This  diagram  represents  three  distinet  operntions. 
A.  Opening  tlie  sheath.  B.  llrawing  ligature  round 
the  artery.  C.  Tying  artery. 


Fig.  14-7. 


Wben  tbe  sbeatb  is  found  and  tbe  pulsating  artery  is  felt  witbin, 
tbe  end  of  tbe  operation  is  not  distant.  Yet  many  errors  may  be  com- 
mitted. Every  possible  mistake  should  consequently  be  thought  over 
beforehand  in  order  to  be  avoided.  Tbe  operator  must  ask  himself  as 
to  tbe  position  of  tbe  nerves  and  veins  about  tbe  part,  so  as  to  avoid 
them.  He  need  not  look  for  them  as  in  a dissection,  for  this  would 
necessitate  superfluous  manipulation,  but  their  existence  ought  to  be 
present  in  bis  mind.  He  should  only  remember  their  relative  position 
to  the  vessel  where  the  ligature  is  to  be  applied,  and  then  guard 
against  their  being  injured.  The  sheath  having  been  found,  it  must  Opening  of 
be  raised  by  the  forceps  and  carefully  opened  (Fig.  146,  a),  such  slieath. 
opening  being  only  suflicient  to  admit  a probe  or  aneurism  needle,  and 
the  less  the  sheath  is  separated  from  its  vessel  the  better.  The  needle  Passing  of 
(Fig.  147)  with  the  ligature  is  then  to  be  passed  (Fig.  146,  b),  and  it 
should  be  introduced  between  the  artery  and  the  vein,  because  when 
it  is  passed  the  other  way  the  vein  may  be  perforated  or  mistaken  for 
fascia ; yet  in  the  hands  of  a careful  surgeon  this  point  need  not  weigh 
against  convenience.  With  the  exposure  of  the  artery  all  anxiety 
ceases,  for,  to  put  an  ordinary  silk,  wire,  or  catgut  ligature  around  it  is 
a comparatively  easy  task  with  the  majority  of  arteries ; so  when  this  is 
accomplished,  the  operation,  as  such,  is  all  but  completed.  To  do  this.  Care  in 
however,  the  surgeon  must  be  careful  not  to  elevate  the  artery  from 
its  bed  by  the  ligature,  but  to  tie  tbe  knot  with  his  fingers  well  passed 
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down  to  the  vessel  {vide  Fig.  146,  o).  He  should  also  satisfy  himself 
when  the  vessel  is  on  the  needle  that  pulsation  exists,  and  that  pressure 
arrests  pulsation  in  the  aneurism.  When  the  ligature  has  been  applied, 
the  displaced  parts  must  be  readjusted,  the  wound  cleansed,  its  edges 
brought  together,  and  some  light  application  employed,  such  as  dry 
lint  or  water  dressing.  Where  the  artery  of  an  extremity  has  been 
tied  the  limb  should  be  raised  to  facilitate  the  venous  circulation,  and  | 
cotton  wool  wrapped  round  the  part  to  maintain  its  heat,  but,  beyond 
this,  no  local  treatment  is  required.  It  need  hardly  be  stated  that 
chloroform  should  invariably  be  given  in  these  operations,  and  that  the 
subsequent  treatment  of  the  case  should  be  based  on  general  principles. 

! When  veins  bleed  or  large  venous  trunks  require  to  be  divided,  they 
may  be  tied  or  twisted,  though  gentle  pressure  often  arrests  bleeding 
from  small  vessels.  The  wound  should  be  carefully  cleaned  during  the 
operation  by  the  firm  pressure  of  a well-squeezed  sponge,  the  edges  i 
should  be  held  apart  after  the  sheath  has  been  exposed  by  hooked 
directors,  but  the  surgeon  on  no  account  should  allow  his  assistants  to 
draw  the  parts  so  far  asunder  as  to  make  them  lose  their  relative  posi- 
tions. With  these  general  remarks,  the  application  of  a ligature  to 
special  arteries  will  now  claim  attention. 

Ligature  of  the  Abdominal  Aorta. 

In  1817,  Sir  A.  Cooper  tied  the  abdominal  aorta,  having  failed  to  find 
the  communication  between  the  common  iliac  artery  and  an  aneu- 
rismal  tumour,  after  the  introduction  of  his  finger  through  a small 
opening  in  the  ruptured  sac.  He  made  his  incision  through  the  linea 
alba  to  the  left  of  the  umbilicus,  directly  over  the  aorta.  The  patient 
lived  forty  hours.  James,  of  Exeter  (1829),  and  Murray,  of  the  Cape 
of  Good  Hope,  followed  his  example  with  no  better  success,  the  patients 
surviving  three  and  a half,  and,  twenty-three  hours  respectively.  In 
1842  (‘Lancet,’  p.  334)  Dr.  C.  B.  Monteiro,  of  Eio  Janeiro,  recorded  a 
case,  in  which  the  patient  died  from  hsemorrhage  on  the  tenth  day. 

In  1856  Mr.  South  (‘  Lancet,’  vol.  ii)  operated  on  a patient  who  lived 
forty-three  hours.  In  1868  (‘American  Journal  of  Medical  Science’) 

Dr.  McGuire,  of  Richmond,  Virginia,  recorded  a sixth  case,  in  which 
the  patient  lived  twelve  hours.  In  1869  Dr.  P.  H.  Watson,  of  Edin- 
burgh (‘Brit.  Med.  Journ.,’  1869)  is  said  to  have  performed  the  ,i 
operation  on  a man  who  survived  it  sixty-five  hours  j and  in  the  V 
‘ Dublin  Quart.’  for  1869  Mr.  Stoke.s,  junior,  has  recorded  an  eighth  i' 

case  in  which  a temporary  ligature  was  applied,  but  without  V 

success. 

In  all  these,  the  operation  was  performed  for  aneurism  of  the  ^ 
common  iliac  artery,  but  the  results  up  to  the  present  offer  little  i 
encouragement  for  its  repetition,  more  particularly  when  we  have  I 
other  means  at  our  command  holding  out  a better  promise  of  success,  | 
such  as  pressure  by  the  abdominal  tourniquet,  while  the  patient  is  . 
under  the  influence  of  chloroform.  Cures  of  abdominal  aneurism 
by  this  means  have  been  recorded  by  Dr.  Murray,  of  Newcastle-on- 
Tyne  (‘  Rapid  Cure  of  Aneurism  by  Pressure,’  1871),  Dr.  Heath,  of 
Sunderland  (‘  Brit.  Med.  Journ.,’  1867,  p.  287),  Mr.  Holden  (‘  St.  Bar- 
thol.  Hosp.  Rep.,’  1866),  Dr.  Moxou  and  Mr.  Durham  (‘  Med.-Chir. 
Trans.,’  1872),  and  Dr.  Greenhow,  ibid.,  1873. 
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I believe,  nevertheless,  the  operation  of  placing  a ligature  upon  the 
abdominal  aorta  to  he  justifiable  under  exceptional  circumstances,  such 


Pig.  148. 


JPs^as 


Inciion  for  the  application  of  a ligature  to  the  aorta  or  common  iliac  artery. 

as  in  cnes  of  aneurism  of  the  common  iliac  artery  when  all  other 
means  as  inapplicable. 

The  hit  incision  by  which  to  reach  the  abdominal  aorta  is  the  indirect, 
a modifittion  of  that  adopted  by  Sir  P.  Crampton  in  the  case  of  the 
common  liac  artery  (Fig.  148),  viz.,  one  extending  from  the  anterior 
superior  pinous  process  of  the  ilium  of  the  left  side  to  the  cartilage 
of  the  tei.h  rib,  the  peritoneum  being  reflected.  The  great  difficulty 
in  this  oeration  is  in  the  application  of  the  ligature  to  the  vessel. 

The  bestfircc^  incision  is  through  the  abdominal  walls  on  the  vessel 
such  as  isDractised  by  Dr.  Watson. 

Ligature  of  the  Arteria  Innominata.  On  ligature 

of  the  arteria 

The  firsoperat'on  was  by  V.  Mott,  of  New  York,  in  1818,  and  since  innominata. 
then  this  Jtery  has  been  tied  twelve  times,  but  only  once  with  success 
(by  Dr.  Smth,  of  New  Orleans,  in  1864)  and  in  that  case  the  carotid  and 
vertebral  iteries  were  likewise  ligatured,  the  former  at  the  same  time 
as  the  innainata,  the  latter  a month  af  terw’ards  for  secondary  haemor- 
rhage. D Smyth  accomplished  this  on  the  suggestion  made  by  Mott 
in  1818,  wm  he  wrote,  “ by  thus  intercepting  the  retrograde  current 
through  th primitive  carotid  there  would  be  less  chance  of  any  reflux 
haemorrbap  in  the  event  of  a phagmdenic  ulceration  taking  place  in 
the  wound.  In  all  the  other  cases  a fatal  result  rapidly  ensued.  It 
can  only  b entertained,  therefore,  in  cases  of  injury  to  the  carotid 
or  subclavh  near  their  origin,  or  in  exceptional  cases  of  disease. 

When  deciid  on,  the  operation  should  be  proceeded  with  as  follows — 


472 


LIGATURE  OP  ARTERIES. 


Cooper’s 

operation. 

On  aneurism 
of  the 

innominate. 


Brasilor’s  or 
Wardrop’s. 


Operation. — The  head  being  thrown  back  to  the  left  and  the  shoulder 
depressed,  the  vessel  may  be  secured  by  making  an  incision  along  the 
anterior  border  and  sternal  origin  of  the  sterno-mastoid  muscle;  or,  by 
a transverse  one  over  the  upper  border  of  the  clavicle  making  its  centre 
correspond  to  the  upper  border  of  the  ster no- clavicular  joint;  or  by 
both  combined.  Under  all  circumstances  the  sternal  and  sometimes  a 
part  of  the  clavicular,  origin  of  the  muscle  will  require  division.  The 
sheath  of  the  cervical  vessels  will  then  come  into  view,  with  the 
internal  jugular  vein  on  the  outer  side  of  the  carotid  artery  and  the 
vagus  nerve  between  them.  On  ti’acing  these  downwards  the  inno- 
minate vessel  will  be  reached.  In  a healthy  subject  the  artery  is 
always  to  be  found  behind  the  right  sterno-clavicular  joint,  but  in 
disease,  its  relative  position  may  be  altered  by  mechanical  displacement. 
Dr.  Cooper,  of  San  Francisco,  has  reached  the  artery  on  two  occasions 
by  removing  the  sterno-clavicular  articulation. 

In  aneurism  of  the  innominate  there  is  no  possibility  of  apply’ng  a 
ligature  to  its  cardiac  side,  even  if  the  disease  involves  only  the  ipper 
part  of  the  artery  ; yet  as  a rule  this  form  of  aneurism  is  almost  sure 
to  be  associated  with  dilatation  of  the  aorta.  The  distal  opention, 
however,  may  be  thought  of,  the  carotid  and  subclavian  arteriesbeing 
ligatured  simultaneously  or  consecutively.  Of  five  instances  in  which 
the  former  practice  was  followed  one  (Ensor’s  case,  ‘ Lancet,’  Jjly  31, 
1875)  lived  sixty-five  days,  and  one  recovered ; w'hile  out  of  tiree  of 
the  latter  an  equal  success  may  be  recorded. 

The  credit  of  the  successful  case  in  the  former  class,  for  a s!ccess  I 
take  it  to  have  been,  belongs  to  Mr.  C.  Heath,  who  tied  the  smclavian 
artery  in  the  third  part  of  its  course  as  well  as  the  common  carotl  simul- 
taneously in  1865.  The  operation  was  followed  by  marked  rrief,  and 
the  diminution  of  the  tumour;  the  woman,  set.  30,  survived  tfe  opera- 
tion four  years,  and  died  from  rupture  of  the  aneurism.  Afer  death 
the  aneurism  was  found  to  be  of  the  aorta,  the  innominate  hing  only 
slightly  involved.  ( Vide  Prep,  in  Mus.  of  Koyal  Coll,  of  Surgons,  and 
‘ Path.  Trans.,’  vol.  xxi). 

The  successful  issue  to  the  case  in  the  latter  class  belongs  to  Ir.  Peam, 
of  Derby,  who  tied  the  carotid  in  1836,  and  the  subclavian  inthe  third 
part  of  its  course  two  years  later,  for  innominate  aneurism.  Te  patient 
died  four  months  after  the  second  operation  from  pleurisy,  i had  an 
opportunity  in  1866  (‘  Path.  Soc.  Trans.,’  vol.xviii)  of  carefuV  examin- 
ing and  reporting  on  this  preparation  which  is  now  in  the.'ollege  of 
Surgeons’  Museum,  and  a better  specimen  of  a cured  small  acculated 
aneurism  could  not  possibly  be  seen. 

Aneurism  of  the  innominate  has  likewise  been  treated  byigature  of 
the  subclavian  or  of  the  common  carotid  alone,  Wardrop’siperation  ; 
and  in  ‘ Holmes’s  Surgery’  a most  interesting  list  of  refereies  to  such 
cases,  collected  by  Mr.  Heatb,  can  be  found.  Out  of  eightoi,  Evans’s 
case,  as  recorded  by  Wardrop,  was  cured ; his  own  lived  wo  years ; 
Morrison’s  case  lived  twenty  months,  two  others  lived  .x  months, 
and  the  remainder  lived  only  a few  days  or  weeks. 

In  August,  1871,  I ligatured  the  subclavian  in  a manffit.  33,  for 
this  affection,  and  a rapid  convalescence  followed,  with  gut  diminu- 
tion and  consolidation  of  the  aneurism.  The  man  livedhree  years 
after  the  operation  {vide  page  455).  This  result,  therefore, , not  so  dis- 
couraging as  to  preclude  the  question  of  operation  in  favolable  cases. 
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It  should  only  be  entertained,  however,  under  exceptional  circunnstances, 
and  more  as  a palliative  than  a curative  remedy. 

Ligature  of  the  Common  Carotid  Artery. 

This  operation  was  first  performed  for  aneurism  by  Sir  A.  Cooper  in  Ligature  of 
1805,  but  unsuccessfully.  The  same  surgeon,  however,  had  a success-  common 
ful  case  in  1808,  the  man  surviving  thirteen  years  (‘Guy’s  Hosp.  ^ 
Kep.,’  vol.  i).  The  operation  may  be  demanded  for  aneurism  or  erectile 
tumours  of  the  trunk  itself  or  one  of  its  branches,  in  the  orbit,  on  the 
scalp,  &c.,  and  for  wounds  or  haemorrhage.  It  may  also  he  called  for 
as  a distal  operation  in  aortic  aneurism.  It  is  a dangerous  and 
sometimes  a difficult  operation,  but  in  a moderately  thin  subject  it  may 
be  performed  with  facility.  It  should  only  be  resorted  to  when  all  other 
means  of  treatment  are  inapplicable  or  have  been  found  ineffectual ; for 
aneurism  it  ought  not  to  be  performed  unless  the  treatment  by  digital 
compression  has  been  rejected.  Holmes  well  sums  up  the  matter  in 
his  College  Lectures,  1873,  as  follows : — “ That  the  experience  of 
surgeons  hitherto  leads  to  the  conclusion  that  aneurism  of  the  trunk 
of  the  carotid  artery  may  be  very  often  treated  successfully  by  com- 
pression, and  that  the  cure  by  compression  frequently  leaves  the  artery 
unobliterated,  and  therefore  exposes  the  patient  to  a far  less  risk  of 
cerebral  mischief  than  the  ligature ; that  the  ligature  of  the  carotid 
for  such  tumours  is  extremely  dangerous  and  ought  not  to  be  under- 
taken until  attempts,  well  devised  and  perseveringly  carried  out,  have 
failed  to  effect  the  cure  by  compression  j and  that  when  the  surgeon 
has  been  compelled  by  the  position  of  the  tumour  to  place  his  ligature 
close  to  the  proximal  side  of  the  sac,  it  is  \vorth  very  great  considera- 
tion whether  it  would  not  be  better  to  evacuate  the  tumour,  and  tie  the 
distal  part  of  the  artery  also ; finally,  that  cases  do  occur  in  which 
Brasdor’s  method  holds  out  a rational  hope  of  cure,  but  that  this  ope- 
ration ought  not  to  be  practised  except  in  cases  of  growing  aneurism, 
when  digital  pressure  checks  the  pulsation  of  the  tumour,  yet  has 
failed  to  effect  a cure.”  (‘  Lancet,’  June,  1873.)  The  vessel  may  be  Place  of 
ligatured  in  the  upper  part  of  its  course  at  the  apex  of  the  carotid 
triangle,  in  a line  with  the  cricoid  cartilage,  or,  it  may  be  ligatured  lower 
down ; the  former  position  is  the  preferable  and  more  easy,  and  for 
disease  of  any  of  the  bi’anches  of  the  vessel  should  be  selected.  The 
latter  should  only  be  resorted  to  for  disease  or  wound  of  the  upper  part 
of  the  trunk  itself.  The  course  of  the  artery  can  always  be  made  out, 
corresponding  as  it  does  with  a line  drawn  from  the  sterno-clavicular 
joint  to  the  angle  of  the  jaw;  it  divides  at  a line  on  a level  with  the 
upper  part  of  the  thyroid  cartilage,  aud  should  be  tied  opposite  the 
cricoid.  The  centre  of  the  incision  should  consequently  correspond  to 
this  point,  and  should  extend  about  three  inches  along  the  anterior 
margin  of  the  sterno-mastoid  muscle.  The  position  of  the  patient 
should  therefore  be  such  as  to  render  this  muscle  prominent,  w’hich 
is  ensured  by  the  extension  of  the  head  backwards,  the  face  being 
turned  to  the  opposite  side. 

Before  making  the  first  incision  through  the  skin,  platysma,  and  Description 
superficial  fascia,  the  surgeon  should  assure  himself  that  no  large  vein,  operation, 
such  as  the  anterior  jugular,  is  likely  to  be  divided ; gentle  pressure 
below,  enough  to  interfere  with  the  venous  circulation  of  the  part, 
readily  supplies  this  information.  The  deep  fascia  covering  in  the  sheath 
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of  the  vessel  may  then  he  divided,  care  being  taken  to  do  this  to  the 
whole  extent  of  the  external  wound.  The  sheath  of  the  artery  will  then 
come  into  view,  lying  between  the  trachea  and  sterno-mastoid  muscle ; 
the  pulsation  of  the  vessel  likewise  can  be  detected.  The  head  of  \ 
the  patient  at  this  stage  of  the  operation  should  be  slightly  raised,  so  as  ^ 
to  relax  the  sterno-mastoid  muscle  and  allow  its  being  gently  drawn  ' 
out  by  means  of  the  retractor,  as  well  as  to  permit  of  the  separation  * 
of  the  cellular  connective  tissue  of  the  part.  The  anterior  belly  of  the  ! 
omo-hyoid  muscle  will  then  probably  be  at  once  visible  with  its  fibres 
nassing  downwards  and  outwards,  and,  when  this  muscle  is  broad  it  will  j 

cover  in  a great  part  of  the  vessel.  The  descendens  noni  nerve  may  like-  1 

wise  be  seen  lying  upon  the  sheath,  or  sometimes  within ; due  care  i 

being  taken  that  it  is  not  wounded  or  included  in  the  ligature ; and 
if  it  be  in  the  way,  it  must  be  gently  held  aside  by  a retractor,  as  also  j 

any  large  vein  that  crosses  the  sheath.  The  inner  border  of  the  j 

sheath  is  then  to  be  taken  up  and  firmly  held  with  forceps,  a sufficient  i 
opening  being  made  in  it  by  the  knife  held  with  its  fiat  surface  towards  j 
the  artery,  to  allow  of  the  introduction  of  the  aneurism  needle ; the  | 
needle  is  then  generally  recommended  to  be  passed  armed,  though  this  j 
is  not  a point  of  importance,  while  unarmed  it  is  passed  with  greater  j 
facility;  then  by  a little  manipulation  the  needle  may  be  passed  round  t 
the  artery  from  without  inwards,  introducing  it  between  the  vein  and  j 
vessel,  its  point  being  kept  close  to  the  artery.  The  sheath  may  then  be  I 
dropped  from  the  forceps,  the  loop  of  the  ligature  seized  or  the  needle 
threaded,  when  it  should  be  withdrawn.  The  surgeon  must,  however,  j 
satisfy  himself  beforehand  that  the  right  vessel  had  been  exposed,  and  ‘ 
that  the  vagus  nerve  is  not  included.  The  vessel  can  now  be  tied,  great  ( 
care  being  observed  that  it  is  not  raised  from  its  bed  or  manipulated 
more  than  is  necessary;  the  knot  should  be  tightened  by  the  index  { 
fingers  passed  well  into  the  wound.  The  wound  should  then  be  adjusted  i 
and  the  patient  put  to  bed,  the  most  perfect  quiet  being  enjoined.  The  I 
surgeon  ought  to  remember  all  through  this  operation  that  the  jugular 
vein  is  on  the  outer  side  of  the  artery,  and  often  overlaps  it ; while  the  y 
vagus  nerve  is  behind,  and  the  descendens  noni  in  front  (Fig.  149).  * 

None  of  these  parts  need  be  looked  for,  however,  so  long  as  care  is  oh-  ' 
served  that  they  are  neither  wounded  nor  included  in  the  ligature. 

The  operation  for  ligaturing  the  lower  part  of  the  carotid  is  somewhat 
similar  to  the  above,  the  operation  being  more  difficult  from  the  vessel 
being  deeper,  particularly  on  the  left  side.  The  incision  should  in  this 
instance  extend  lower  down  over  the  sterno-clavicular  articulation.  The 
muscles  will  also  require  more  retraction,  and  probably  some  division. 
The  ligature  when  of  a permanent  nature,  will  probably  separate 
about  the  fifteenth  day,  but  occasionally  the  period  will  be  longer;  the 
less  it  is  disturbed  the  better,  the  gentlest  traction  only  being  applied 
to  draw  it  out  of  the  wound.  If  its  discharge  be  retarded,  the  ligature 
may  be  twisted  daily  on  its  own  axis,  to  facilitate  its  separation,  yet 
this  should  be  done  with  extreme  caution. 

Mr.  Cock  related  to  me  a case,  which  he  authorises  me  to  quote,  in 
which  Mr.  Aston  Key  applied  a ligature  to  the  left  carotid  for  aneu- 
rism and  the  man  died  on  the  table ; indeed  dying  on  the  application  of 
the  ligature.  After  death  it  was  found  that  the  right  carotid  had  been 
previously  obliterated,  and  the  operator  had,  by  ligaturing  the  left,  so 
interfered  with  the  supply  of  blood  to  the  brain  as  to  cause  death. 
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Such  a case  as  this  is  unique,  and  deserves  a place  in  the  records  of  our 
profession. 

I’lG.  149. 
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(This  figure,  with  many  others  in  tliis  chapter,  is  based  upon  those  given  in 
Sedillot’s  work.) 

With  respect  to  the  prognosis  after  this  operation,  much  depends  Prognosis  of 
on  the  object  for  which  it  is  performed.  Dr.  Pilz,  of  Breslau,  whose  ligaturing  in 
statistics  ai’e  the  most  recent  (‘  Langenbeck’s  Archives,’  1868),  makes 
out  that  43  out  of  every  100  die.  He  says  that  of  228  cases  in  which 
the  operation  was  performed  for  hmmorrhage,  128,  or  56  per  cent., 
were  fatal ; of  87  for  aneurism,  31,  or  35  per  cent.,  diedj  of  142  for 
tumours,  49,  or  34  per  cent.,  died  ; of  71  for  extirpations,  25  died,  or 
nearly  34  per  cent. : of  34  for  affections  of  the  nervous  system,  only 
one  died,  or  3 per  cent. ; and  of  38  for  aneurism,  on  the  distal  or 
Brasdor’s  method,  25  died,  or  65  per  cent. 

Secondary  haemorrhage  is  a common  cause  of  death,  but  brain  com- 
plications are  the  more  frequent — abscess  in  the  brain  and  atrophic 
softening  from  want  of  arterial  supply  being  the  usual  form — local 
gangrene,  as  it  were,  of  the  brain.  Brain  symptoms  in  some  of  their 
forms  also  occur  frequently  after  tne  operation,  when  death  does  not 
take  place  simply  from  altered  cerebral  circulation.  Suppuration 
of  the  aneurismal  sac  is  not  unfrequent  j and  in  a case  of  my  own  it  was 
the  cause  of  death. 
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Ligature  of  the  external  or  internal  carotid  artery  is  rarely  per- 
formed, the  ligature  of  the  common  trunk  being-  preferred.  In 
certain  wounds  of  these  arteries  near  their  origin,  a ligature  may, 
perhaps,  be  placed  upon  them,  but  the  uncertainty  of  the  position  of 
the  bleeding  point  renders  the  ligature  of  the  common  trunk  pre- 
ferable. In  the  ‘New  York  Med.  Journal,’  January,  1874,  a case  is 
recorded  by  Dr.  H.  P.  Sands,  of  New  York,  of  successful  ligature  of  the 
internal  carotid  artery  above  and  below  the  bleeding  point  for  secondary 
haemorrhage  occurring  ten  days  after  the  removal  of  a cancerous  tu- 
mour. Cervical  aneurisms  situated  on  one  of  the  secondary  carotids 
should  be  diligently  treated  by  compression,  and  the  Hunterian  opera- 
tion only  performed  when  treatment  by  compression  has  failed. 

If  the  surgeon  is  required  to  tie  the  external  carotid,  he  may  do  so 
by  adopting  the  same  rules  as  have  been  laid  down  for  the  common 
carotid,  although  the  incision  should  be  made  a little  higher.  The 
course  of  the  vessel  foUows  the  same  line  as  the  common  carotid,  com- 
mencing at  the  upper  part  of  the  thyroid  cartilage. 

The  lingual  artery  has  been  ligatured  for  wounds  of  the  tongue  and 
of  the  artery  itself,  to  check  the  growth  of  cancerous  tumomrs,  or 
to  arrest  haemorrhage  from  their  substance.  The  operation  is  diffi- 
cult. The  trunk  of  the  vessel  is  always  to  be  found  at  a point  above 
the  great  cornu  of  the  hyoid  hone,  and  this  point  must  be  rendered 
prominent  by  the  head  being  well  drawn  over  to  the  sound  side.  The 
best  incision  is  horizontal  on  a level  with  the  hyoid  bone,  its 
centre  corresponding  to  the  end  of  the  greater  cornu.  The  skin  and 
facia  having  been  divided,  the  submaxillary  gland  will  become  exposed. 
On  hooking  this  upwards  and  dividing  the  border  of  the  mylo- 
hyoid muscle  the  hypoglossal  nerve  will  be  seen  resting  on  the 
hyoglossus  muscle.  Beneath  this  muscle  and  at  a lower  level  than 
the  nerve,  the  artery  will  be  found.  It  is  in  close  contact  with 
the  tendon  of  the  digastric  muscle.  The  fibres  of  the  hyglossus 
will  always  require  division  to  admit  of  the  ligature  to  be  applied. 
Fig.  150  illustrates  these  points. 

An  excellent  paper  on  this  subject,  by  M.  Demarquay,  may  be  referred 
to  (‘  Gaz.  Med.  de  Paris,’  1867). 

The  facial  artery  is  always  to  be  found  in  the  greater  part  of  its 
course  close  to  the  anterior  border  of  the  masseter  muscle,  where  it  is 
only  covered  in  by  skin,  platysma,  and  fascia;  and,  at  this  part, 
a transverse  or  oblique  incision  at  the  lower  insertion  of  the  muscle 
will  expose  the  artery,  where  it  can  be  ligatured  {vide  Fig.  149).  It 
is  difficult  to  understand  under  what  circumstances  this  operation 
can  be  called  for,  as  the  artery  can  be  so  readily  controlled  by  pressure, 
an  acupressure  needle  and  twisted  suture  over  it  being  the  best  form 
to  employ.  But,  where  the  artery  comes  off  from  the  external  carotid 
and  lies  in  the  submaxillary  gland  beneath  the  jaw,  it  is  somewhat 
deep,  and  an  operation  for  its  ligature  by  no  means  easy.  _ I have, 
however  had  only  one  opportunity  of  practising  this  operation,  and 
it  was  on  a lady  set.  25,  who  was  suffering  from  a cirsoid  aneurism 
of  the  vessel  as  it  passed  through  the  submaxillary  gland.  The  opera- 
tion was  successful.  I saw  the  case  with  Dr.  Helsham,  of  Brixton. 

The  temporal  artery  can  always  be  found  and  pressed  upon  in  front 
of  the  pinna  of  the  ear,  over  the  zygoma.  It  lies  buried  in  the  dense 
cellular  tissue  which  exists  in  this  spot  beneath  the  skin  and  fascia,  and 
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can  readily  be  exposed  by  a vertical  or  oblique  incision  an  inch  long,  I 

one  third  of  an  inch  in  front  of  the  tragus.  1 1 

The  occipital  artery  can  be  traced  by  a line  drawn  from  the  mastoid  Ligature  of  t ji 
process  to  the  occipital  protuberance,  and  lies  beneath  the  skin  and  the  occipital 
cranial  aponeurotic  origins  of  the  sterno-mastoid  and  splenius  trachelo-  artery.  r 

mastoid  and  digastric'muscles,  which  must  be  divided  to  reach  the 
vessel  in  the  deep  part  of  its  course.  The  artery  can  be  felt  about  the  [ 

centre  of  the  line  mentioned.  j| 

Ligature  of  the  Subclavian  Artery.  Ligature  |j|; 

This  operation  in  the  first  part  of  the  vessel’s  course  has  been  per-  gui,*clLian  H 

I formed  twelve  times,  but  never  with  success.  It  is  an  unscientific  as  well  artery^*'^"  I 

as  an  unsuccessful  operation,  and,  for  disease,  it  is  scarcely  a justifiable  1 

I proceeding,  though  for  a wound  it  may  perhaps  be  entertained.  Thein- 
I cision  for  the  operation  would  be  similar  to  that  for  the  innominate. 

The  point  usually  selected  for  the  application  of  a ligature  to  the  Place  of  f 

subclaviau  is  in  the  third  part  of  its  course,  where  the  artery  emerges  selection.  F 

from  behind  the  scalenus  muscle.  This  operation  may  be  demanded 
for  aneurism  of  the  axillary  artery  or  for  a wounded  vessel. 

Aneurism  may  affect  the  subclavian  artery  in  any  part  of  its  course ; On  sub- 
it  may  involve  the  whole  of  the  artery,  or  be  confined  to  its  first  clavian 
or  third  portion.  When  situated  on  the  artery  to  the  inner  side  of  the 
scaleni  muscles,  it  may  be  mistaken  for  an  innominate  or  aortic  aneu-  Its  seat, 
rism;  or  a common  aneurism  may  involve  all  these  vessels  on  the  right 
side  of  the  body.  When  affecting  the  artery  external  to  the  scaleni,  it 
is  most  frequently  associated  with  disease  of  the  axillary  artery. 

The  diagnosis  of  subclavian  aneurism  is  consequently  by  no  means  Its  diaguosis. 
easy,  and  is  thus  referred  to  by  Nelaton  : 

“ In  subclavian  aneurism  the  tumour  extends  generally  externally 
to  the  clavicular  origiu  of  the  sterno-mastoid  muscle,  reaching  the  | 

1 posterior  and  inferior  triangle  of  the  neck ; becomes  more  elongated  ; 

transversely  than  vertically ; the  bruit  is  propagated  more  towards  the 
axilla  thau  the  neck,  and  remains  the  same  on  compressing  the  carotid ; 

I the  radial  pulse  enfeebled;  the  limb  painful  and  oedematous,  and 
incommoded  in  its  movements.  In  carotid  aneurism  the  tumour  is 
seated  between  the  sternal  and  clavicular  origins  of  the  sterno-mastoid 
muscle,  becomes  more  elongated  in  a vertical  direction  than  in  a trans- 
verse one,  and  on  auscultation  gives  to  the  ear  a bruit  de  souffle,  which 
is  propagated  more  towards  the  side  of  the  neck  than  the  arm,  with 
diminution  of  the  arterial  pulsation  in  the  corresponding  side  of  the 
face  and  cranium,  and  without  weakening  the  radial  pulse  on  the  same 
i side.  In  innominate  aneurism  the  tumour  is  placed  under  the 
i sternum,  or  at  the  inner  border  of  the  sternal  portion  of  the  sterno- 
I mastoid  muscle,  with  weakening  of  the  pulse  in  the  subclavian  and 
j carotid  arteries,  and  with  absence  of  the  other  signs  peculiar  to  the 
\ two  other  forms.”  f 

I The  prognosis  must  always  be  regarded  as  unfavorable,  for  these  Its  prognosis. 

I aneurisms  are  peculiarly  liable  to  become  diffused  even  in  the  early 
I stage  of  their  development  as  a visible  tumour ; yet  there  are  several 
I instances  on  record  of  their  slow  progress,  and,  some  fortunate  examples 
I of  their  ultimate  cure  by  natural  eftbrts. 

I The  treatment  of  these  aneurisms  is  most  unsatisfactory,  the  space  Its  : 

) at  the  disposal  of  the  surgeon  being  so  limited  that  he  is  at  a loss  to  treatment. 
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know  where  he  can  attack  the  disease  hy  the  few  means  that  are  at 
command.  Ligature  of  the  first  portion  of  the  subclavian,  ligature  of 
the  innominate,  the  distal  ligature  of  the  subclavian  and  axillary 
arteries,  and  ligature  of  the  carotid,  have  all  been  performed,  and,  with 
one  exception,  been  attended  with  fatal  results.  The  exceptional 
case  is  that  of  Dr.  Smyth,  of  New  Orleans,  who  tied  the  innominate  and 
carotid,  and  subsequently  the  vertebral  artery  on  the  fifty-fourth  day. 
It  is  only  in  small  aneurisms,  occupying  the  third  portion  of  the 
artery  and  the  commencement  of  the  axillary,  that  the  operation  of 
tying  the  subclavian  external  to  the  scaleni  has  been  successfully  per- 
formed, and,  in  some  of  these  instances,  the  outer  fibres  of  the  scalenus 
anticus  muscle  have  been  obliged  to  be  divided. 

The  amputation  at  the  shoulder -joint  on  the  distal  side  of  the  aneu- 
rism has  been  suggested  by  surgeons  for  the  cure  of  the  disease.  It 
has  too  been  successfully  performed  by  Professor  Spence,  of  Edinburgh. 

Galvano-puncture  has  been  successful  in  one  case  by  Abeille ; and 
escharotics  in  another  by  Bonnet.  Manipulation  has  been  em- 
ployed by  Eergusson  in  two  cases,  and  by  Lidell  in  one  case,  with 
satisfactory  results  in  the  latter  one  only.  A case  of  Porter’s  may  also 
be  accepted  as  successful.  Direct  compression  of  the  aneurism 
has  been  tried  by  Warren  with  a favourable  issue,  although  much 
danger  was  risked  in  the  proceeding.  Corner’s  case  (‘Med.-Chir. 
Trans.,’  vol.  lii),  though  one  not  actually  of  the  same  kind,  was  a 
very  good  instance  of  the  value  of  preventing  an  aneurism  from  en- 
larging, and  exerting  such  moderate  compression  as  to  incite  fibrinous 
deposition  in  the  interior  of  the  sac.  Poland’s  case  of  successful 
pressure  on  the  artery  on  the  cardiac  side  of  the  aneurism  is  quite 
exceptional.  Gay  also  has  recently  met  with  success.  The  use 
of  acupressure  by  Porter,  though  successful  on  the  distal  side 
of  the  aneurism,  proved  fatal  when  applied  on  the  cardiac  side  to 
the  innominate  artery,  and  injection  into  the  sac  was  performed  in  one 
case  with  a fatal  result.  Langenheck  has  recently  injected  the  parts  over 
the  aneurism  with  a,  solution  of  erg otin,  the  objext  being  to  cause  con- 
traction of  the  aneurismal  sac.  Such  is  a list  of  the  means  which  have 
been  resorted  to,  but  the  success  has  never  been  great.  The  ques- 
tion naturally  arises,  therefore,  whether  we  should  not  discard  such 
measures,  and  treat  these  aneurisms  on  the  ordinary  principles  of 
internal  aneurisms,  hy  rest,  attention  to  diet,  and  medicinal  remedies. 

Mr.  Poland,  in  an  admirable  essay  in  the  ‘ Guy’s  Eeports’  for  1870, 
gives  a very  favorable  return  of  cases  which  he  has  been  able  to  collect 
in  reference  to  this  point.  It  stands  thus : 

Out  of  13  that  underwent  general  and  local  treatment  7 recovered, 
1 was  relieved,  and  5 died ; out  of  22  cases  in  which  an  expectant 
treatment  only  was  pursued,  4 recovered  and  18  died;  thereby 
giving  a total  of  11  recoveries  and  23  deaths,  1 being  relieved.  Of 
the  23  fatal  cases,  the  duration  of  life  was  noticed  in  17. 

In  21  cases  in  which  the  subclavian  artery  was  ligatured  in  the  third 
part  of  its  course  for  aneurism,  9 recovered  (in  6 of  these  it  was  the  left 
artery  that  was  ligatured),  and  12  died : 8 of  the  deaths  were  due  to 
brnmorrhage,  and  4 to  brain  complications  or  other  symptoms.  Poland’s 
facts  thus  accord  well  with  Koch’s,  who  gives  36  recoveries  out  of  65 
cases,  something  less  than  half  dying,  a success,  which  is  certainly 
encouraging  to  induce  surgeons  to  undertake  the  operation. 
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The  operation. — It  has  been  already  stated  that  the  application  of  a 
ligature  to  the  subclavian  in  the  first  part  of  its  course  is  scarcely  a 
justifiable  operation  j but  when  undertaken,  the  incision  on  the 
right  side  would  be  similar  to  that  for  the  innominate  ; on  the  left  side 
it  is  scarcely  practicable  on  account  of  the  depth  and  relations  of  the 
artery. 

In  the  third  part  of  its  course  the  operation  shonld  be  performed  as 
follows  (the  method  being  similar  for  both  sides).  The  patient  should 
be  raised  on  a pillow  with  his  head  thrown  back  and  face  turned  to 
the  opposite  side,  an  assistant  drawing  the  arm  down  as  much  as  possible 
to  depress  the  shoulder.  An  incision  three  or  four  inches  long  should 
then  be  made  on  the  upper  surface  of  the  middle  of  the  clavicle  (Fig. 
150)  ■,  not  above  the  bone,  as  the  external  jugular  vein  might  then  be 
, wounded.  Some  surgeons  advise  the  skin  to  be  drawn  down  from  the 
neck  upon  the  clavicle,  so  as  to  diminish  this  risk.  In  this  incision  the 
skin  with  the  superficial  fascia  and  platysma  will  be  divided.  The 
deep  fascia  is  then  seen  with  the  external  jugular  vein  conrsing  over 
, it.  This  must  be  held  aside  with  a retractor.  When  its  division  is 
a necessity,  it  should  be  done  after  the  application  of  two  ligatures,  one 
above  and  another  below  the  line  of  section.  The  cervical  fascia  can  then 
be  divided  the  whole  extent  of  the  wound,  which  must  be  done  with 
care  on  a director  j and  should  more  room  be  wanted,  a portion  of  the 
I sterno-mastoid  or  trapezius  muscle  may  be  divided.  The  knife  is  now 
to  be  laid  aside  and  the  artery  looked  for  in  the  space  exposed,  the  parts 
! being  separated  by  a director  or  the  handle  of  the  scalpel.  The  vessel  will 
be  found  just  on  the  outer  side  of  the  scalenus  anticus  muscle  (the  edge 
of  which  can  generally  be  felt)  and  behind  the  tubercle  on  the  first  rib,  a 
point  which  can  almost  always  be  made  out.  Several  arteries  of  large 
size  will  probably  be  found  crossing  this  space,  as  well  as  many  veins. 

; The  supra -scapular  artery  and  vein  will  always  be  seen  behind  the 
clavicle.  The  brachial  plexus  lies  above  and  behind  the  subclavian 
artery,  the  subclavian  vein  in  front  and  below.  When  the  vessel  is 
seen  or  felt,  the  sheath  is  to  be  opened  and  the  aneurism  needle  passed 
around  it  from  above  downwards,  care  being  taken  not  to  injure  the 
vein  or  include  a nerve. 

Ligature  of  the  Axillary  Artery. 

This  is  a rare opei’atiou,  although  it  maybe  demanded  for  some  wound 
of  the  vessel,  or,  for  aneurism  of  the  brachial.  It  may  be  performed  in 
two  positions,  either  immediately  below  the  clavicle,  or,  in  the  axilla. 

The  subclaxdcular  operation  is  carried  out  by  an  incision  made  imme- 
diately below  the  bone  from  the  coracoid  process  to  its  sternal  end,  divid- 
; ing  integument  and  fascia,  yet  carefully  avoiding  the  cephalic  vein  that 
I runs  along  the  anterior  border  of  the  deltoid  to  join  the  axillary.  The 
f clavicular  origin  of  the  pectoral  muscle  may  then  be  divided,  and  the 
|l  deep  fascia  or  costo-coracoid  membrane  covering  in  the  sheaths  of  the 
I vessels  will  be  exposed  and  divided.  In  this  step  of  the  operation,  some 
I of  the  branches  of  the  thoracic  acromial  artery  will  come  into  view,  and 
» if  wounded,  must  be  secured.  The  coracoid  insertion  of  the  pectoralis 
I minor  can  also  be  seen.  The  fascia  covering  in  the  vessels  will  then 
9 be  exposed,  and  on  laying  it  open  the  greatest  care  is  necessary  as  the 
U axillary  vein  lies  immediately  beneath  it,  while  above  will  be  found 
' the  vessel  resting  on  the  first  intercostal  mnscle.  The  brachial  plexus 
1 is  above  and  behind.  The  axillary  vein  shonld  be  drawn  downwards  and 
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the  aneurism  needle  passed  from  below  upwards,  care  being  taken 
not  to  include  the  external  respiratory  nerve  of  Bell  that  passes  behind 
the  artery.  When  the  vessel  has  been  exposed,  the  passage  of  the  liga- 

Fio.  150. 


Ligature  of  subclavian  and  lingual  arteries. 


ture  will  be  facilitated  by  bringing  the  arm  down  to  the  side  of  the 
body.  On  the  dead  subject  this  operation  is  not  difficult,  but  the 
number  of  veins  and  arteries  that  exist  in  the  space  must  ever  render 
the  operation  on  the  living  far  from  easy.  M 

Ligature  of  To  tie  the  axillary  artery  in  the  axilla,  the  arm  should  be  well  | 
in  U^*Sdla  upwards,  and  the  course  of  the  vessel  marked  out  slightly  pos-  I 

terior  to  the  middle  line  of  the  axilla.  An  incision  should  then  be  I 
made  along  the  inner  margin  of  the  coraco-brachialis  muscle  through  T 
the  skin  and  fascia  for  about  two  or  three  inches,  and  the  deep  fascia  ! 
exposed.  This  should  be  carefully  divided  to  the  whole  extent  of  the  jj 
wound,  when  the  artery  with  its  attendant  nerves  and  veins  will  come 
into  view.  In  this  stage  of  the  operation,  the  forearm  should  be  flexed 
on  the  arm  to  relax  the  parts.  The  vessel,  as  a rule,  has  the  median  ^ 
nerve  on  its  outer  side  and  nearer  to  the  pectoralis  major  muscle,  and 
the  vein  and  ulnar  nerve  to  its  inner  side.  The  internal  cutaneous 
nerve  is  in  front.  (Vide  fig.  151.) 

Mr.  Guthrie  condemned  the  subclavicular  operation  altogether,  and 


Fig.  151. 


Ligature  of  axillai'y  artery. 
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advised  the  surgeon  to  expose  the  artery  by  an  incision  three  inches  Guthrie’s 
long,  carried  upwards  along  its  course,  commencing  at  the  lower  opinion. 

Fig.  152. 


border  of  the  pectoral  muscle ; yet  few  have  followed  this  advice, 
most  surgeons  preferring  the  operation  named  subclavicular,  one  of  its 
modifications,  or  the  ligature  of  the  subclavian.  Mr.  Erichsen  for  the  Erichsen’a 
superior  operation  prefers  an  incision  made  from  the  centre  of  the  views, 
clavicle  downwards  in  the  course  of  the  vessel  to  the  middle  of  the 
anterior  fold  of  the  axilla,  such  incision  necessitating  the  division 
of  the  great  pectoral  muscle,  and  often  of  the  small.  He  says 
“that  this  division  need  not  leave  any  permanent  weakness  of  the 
limb,  as  by  proper  position  ready  union  may  be  effected  between  the 
parts.” 

In  all  these  operations  on  the  axillary  artery,  the  surgeon  must  ever 
be  on  the  outlook  for  abnormal  division  and  relations  of  the  vessel. 

Ligature  of  the  brachial  artery  may  be  demanded  for  direct  injury  Ligature  of 
to  the  vessel,  hromorrhage  from  a wound  of  one  of  its  divisions  in  the 

Fig.  153. 

Tendittous  .d/ioirm'rofls 


Ligature  of  brachial  artery. 


hand  or  forearm  which  cannot  be  treated  locally,  aneurism,  &c.,  and 
can  be  performed  readily  in  any  part  of  its  course.  The  middle  of 
VOL.  I.  31 
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the  arm  is  tlie  best  point  to  choose.  The  course  of  the  vessel  is  indi- 
cated by  a line  drawn  from  the  middle  of  the  axilla  to  the  inner  side 
of  the  biceps  tendon  at  the  bend  of  the  elbow,  while  the  inner  border 
of  the  biceps  muscle  is  the  guide  to  the  incision.  The  vessel  may  be 
exposed  by  a cut,  two  to  three  inches  long,  made  in  this  position,  with 
the  arm  extended  and  supinated.  The  skin,  which  is  always  thin, 
and  the  fascia  should  be  carefully  divided,  and  the  deep  fascia  which  is 
thus  exposed  ought  then  to  be  laid  open,  but  with  care,  for  the  basilic 
vein  lies  immediately  below  it  on  the  inner  side  of  the  brachial  artery. 
The  ulnar  nerve  will  be  found  on  the  inner  side  of  the  vein,  and  the 
median  in  front  of  the  artery,  but  there  is  no  regularity  in  these 
relations ; consequently  much  care  is  required  in  finding  the  vessel 
and  discretion  in  tying  it,  for  a high  division  of  the  vessel  or  the  ■ 
existence  of  some  vas  aberrans  may  mislead  and  confuse.  When  the 
right  vessel  has  been  found,  the  application  of  a ligature  is  readily 
concluded.  In  performing  this  operation  care  must  be  taken  not 
to  open  the  sheath  of  the  biceps  muscle,  and  it  should  be  remembered  . 
to  flex  the  forearm  on  the  arm,  after  the  division  of  the  deep  fascia . 
has  taken  place.  In  several  cases  in  which  the  occlusion  of  this  i 
artery  was  required,  I have  divided  it  and  torsed  both  ends  with  excel- 
lent results. 

ligature  of  the  brachial  in  its  lower  third  is  now  rarely  performed. . 
In  the  days  of  bleeding,  it  was  by  no  means  unfrequently  required  for  • 
traumatic  aneurism,  though  it  has  never  fallen  to  my  lot  to  witness  its  ■ 
performance  for  such  a cause.  The  operation  may  be  performed  with ; 
the  forearm  extended,  by  making  an  incision  two  and  a half  inches ; 
long  on  the  inner  side  of  the  tendon  of  the  biceps,  care  being  taken  to  i 
avoid  the  large  veins  that  ramify  in  the  superflcial  fascia.  The  ten-  ■ 
dinous  aponeurosis  of  the  biceps  will  then  come  into  view,  and,  on  its> 
division,  the  artery  will  be  exposed  with  its  venae  comites — the  tendon  i 
of  the  biceps  being  on  its  outer  and  the  median  nerve  on  its  inner  • 
side.  The  forearm  should  then  be  flexed  after  the  artery  has  beeni 
exposed,  when  a ligature  can  be  passed  without  trouble. 

Ligature  of  the  radial  artery. — A line  drawn  from  the  outer  side  of : 
the  biceps  tendon,  at  the  bend  of  the  elbow  to  half  an  inch  internal  to  ■ 
the  styloid  process  of  the  radius  at  the  wrist,  marks  out  with  sufficient : 


Fig.  154. 

Su/iinator  Jonnus 


Ligature  of  radial  artery. 


clearness,  the  course  of  the  radial  artery,  and  the  vessel  may  be  tied  : 
in  any  part  of  it.  In  the  upper  third  of  the  forearm  (Fig.  164),  between  . 
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the  supinatoi’  longus  on  the  outer  and  pronator  teres  on  the  inner 
side,  it  can  be  found  by  an  incision  two  inches  long  made  in  the 
line  above  mentioned,  dividing  the  integument  and  deep  fascia,  care 
being  taken  not  to  divide  the  large  cutaneous  veins  unnecessarily.  On 
separating  the  muscles  with  the  handle  of  the  knife,  the  forearm  being 
partially  flexed,  the  artery  will  be  brought  into  view  with  its  venae 
comites,  the  nerve  being  to  its  outer  side.  A ligature  can  then  be 
easily  passed  round  the  vessel.  I have  had  to  cut  down  upon  the 
radial  artery  in  this  part  of  its  course  for  a traumatic  aneurism  the 
result  of  a punctured  wound,  when  I divided  the  vessel  and  twisted 
both  ends,  convalescence  speedily  following. 

At  the  lower  third  the  vessel  may  be  found  external  to  the  flexor  At  its  lower 
carpi  radialis  muscle,  but  internal  to  the  supinator  longus.  It  lies 
beneath  the  deep  fascia,  and,  on  the  division  of  this,  the  artery  can 
readily  be  found  (Fig.  155).  On  the  dead  subject,  the  principal  cause  of 
difficulty  in  applying  the  ligature  lies  in  the  fact,  that  students  look 
for  the  artery  too  superficially,  mistaking  the  superficial  radial  vein  for 
the  deep.  I have  had  to  ligature  or  twist  the  radial  above  the  wrist  on 
seven  occasions  for  aneurism ; in  six  for  traumatic  aneurism  situated 


Fig.  155. 


in  front  of  the  wrist,  and  in  the  other  for  aneurism  on  its  dorsal  end. 

In  all  a good  result  ensued. 

Ligature  of  the  ulnar  artery. — This  vessel  lies  beneath  the  super-  Ligature  of 
ficial  layer  of  muscles  in  the  upper  half  of  its  course,  and,  in  the  lower,  the  ulnar 
it  is  found  between  the  tendons  of  the  flexor  carpi  ulnaris  on  the 
inner  side  and  flexor  sublimis  digitorum  on  the  outer,  being  covered 
with  integument  and  deep  fascia.  Its  position  is  roughly  indicated  by 
a line  drawn  from  the  inner  side  of  the  biceps  tendon  to  the  radial  side 
of  the  pisiform  bone,  the  upper  part  of  the  vessel  describing  a curve 
with  the  concavity  outwards. 

To  ligature  the  artery  in  the  upper  half  of  its  course,  an  oblique 
incision  must  be  made  crossing  the  line  above  indicated,  and  the  radial 
border  of  the  flexor  carpi  ulnaris  should  be  found.  Through  this  the  in- 
cision must  be  made,  when  the  artery  will  be  seen  between  the  two 
layers  of  muscles.  This  operation  is  very  difficult  and  uncertain, 
and  it  is  an  open  question  whether  it  ought  to  be  performed.  I am 
disposed  to  tbink,  that  the  brachial  under  all  circumstances  ought  to 
be  tied  rather  than  have  recourse  to  it. 

To  tie  the  ulnar  above  the  wrist  is  not  more  difficult  than  to  tie  the 
radial  (Fig.  155).  An  incision  along  the  outer  side  of  the  flexor  carpi 
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iilnaris,  dividing  skin,  superficial  and  deep  fascia,  exposes  the  vessel, 
with  its  vena3  comites,  and  the  nerve  on  its  inner  side.  A ligature  can 
easily  be  passed  round  it.  The  drawings  well  illustrate  these  points. 

Haemorrhage  from  the  palm  of  the  hand  is  always  alarming  and 
troublesome,  more  particularly  from  a punctured  wound.  In  a super- 
ficial incised  wound  the  vessel  may  generally  be  found  and  ligatured  or 
twisted,  but,  in  the  case  of  a deep  wound,  it  is  neither  expedient  nor 
justifiable  to  cut  into  and  explore  for  such  a purpose. 

When  the  vessel  cannot  be  tied,  a graduated  compress  may  be  applied 
over  the  wound  and  the  fingers  flexed  and  bound  down  over  a ball  or 
block  of  wood,  the  arm  being  well  raised  in  a vertical  position.  This 
dressing  should  not  be  undone  for  at  least  five  or  six  days.  If  these 
means  fail,  which  they  rarely  do  when  efficiently  employed,  the  radial 
and  ulnar  arteries  may  be  compressed  with  acupressure  needles,  and 
should  this  prove  unsuccessful,  the  application  of  a ligature  to  the 
brachial  artery  may  be  required.  In  neglected  cases  where  the  parts 
are  all  infiltrated  and  boggy,  this  practice  may  be  called  for  at  once. 
It  is  well,  however,  before  resorting  to  this  practice,  to  try  extreme 
flexion  of  the  forearm  upon  the  arm,  with  forced  supination  of  the 
hand,  with  or  without  a pad  at  the  bend  of  the  arm ; as  it  is  now  well 
knowm,  that  by  this  position  the  circulation  through  the  brachial 
artery  can  be  completely  arrested ; indeed,  under  all  circumstances, 
whether  for  injury  or  disease  of  the  arteries  of  the  hand  and  forearm 
in  which  surgical  interference  is  requisite,  it  would  be  well  to  remember 
this  treatment,  it  being  most  effective.  It  should  be  known,  however, 
that  repeated  haemorrhage  may  take  place  from  the  palm  of  the  hand 
from  the  presence  of  a sloughing  tendon.  In  illustration  of  this  I may 
mention  a very  interesting  case  I had  with  Dr.  Bunny,  of  Newbury, 
where  a gentleman,  set.  33,  had  his  middle  finger  bent  back  so  forcibly 
by  a cricket  ball  as  to  cause  rupture  of  the  integument  in  front  of 
the  extreme  joint,  and  laceration  of  the  flexor  tendons  of  the  finger 
about  the  wrist.  Suppuration  and  sloughing  of  the  tendons  followed, 
attended  by  repeated  attacks  of  palmar  haemorrhage,  which  ceased  at 
once  on  the  removal  of  the  dead  tendons. 

ligature  of  Arteries  of  the  lower  Extremity. 

The  External  Iliac  Artery. 

This  operation  may  be  required  for  aneurism  of  the  common  femoral 
artery,  or  for  any  other  affection  in  which  it  is  necessary  to  an’est  the 
flow  of  blood  through  the  lower  extremity.  It  should  not,  however,  be 
performed  for  any  disease  unless  pressure  of  the  artery,  digital  or  in- 
strumental, has  proved  ineffectual  or  is  inapplicable,  for  Mapother 
(‘  Dub.  Med.  Press,’  1865),  Eck  (‘  St.  Bai’thol.  Hosp.  Rep.,’  1866),  and 
Hilton  (‘Med.-Chir.  Trans.,’  1869)  have  all  recorded  instances  of  cure 
of  inguinal  aneurism  by  these  means.  The  operation  of  ligature  is, 
however,  a successful  one,  and  Norris  and  Cutter  give  forty-seven  fatal 
cases  out  of  153  (‘Am.  Jour.  Med.  Sci.,’  1847  and  1864).  I have  per- 
formed it  on  six  occasions,  and  in  all  with  success.  The  course  of  the 
vessel  is  clearly  indicated  by  a line  drawn  from  the  left  side  of  the 
navel  where  the  aorta  bifurcates,  to  the  middle  of  Poupart’s  ligament — 
the  upper  third  of  this  line  corresponding  to  the  common  iliac,  and  the 
lower  two  thirds  to  the  external. 

Abernethy,  in  1796,  was  the  first  to  ligature  the  vessel.  The  in- 
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cision  he  practised  was  vertical  in  the  course  of  the  artery,  begin- 
ning an  inch  above  Poupart’s  ligament.  The  peritoneum,  however,  is 
too  much  disturbed  by  this  proceeding,  as  well  as  the  abdominal  walls 
weakened.  The  best  incision  is  that  employed  by  Sir  A.  Cooper,  a 
slightly  curved  one,  about  half  an  inch  above  Poupart’s  ligament,  and 
to  the  inner  side  of  its  centre,  curving  upwards  and  outwards  for  about 
three  inches  towards  the  anterior  superior  spine  of  the  ilium.  (Pig.  156.) 
This  incision  should  divide  all  the  soft  parts  superficial  to  the  external 
oblique  muscle.  All  vessels  that  are  divided  should  be  secured. 


Fig. 156. 


Ligature  of  external  iliac  and  superficial  femoral  arteries. 


The  tendon  of  the  external  oblique  muscle  should  then  be  divided  the 
whole  length  of  the  skin  wound,  togetlier  with  the  internal  oblique 
and  trausversalis  muscle  when  they  cannot  be  drawn  outwards, 
and  care  should  he  taken  not  to  injure  the  peritoneum;  the  cord 
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which  then  conies  into  view  should  he  drawn  inwards  and  the  parts 
held  well  aside  by  hooked  retractors.  With  the  fingers,  the  transver- 
salis  fascia  should  be  torn  through  from  Pouparfs  ligament,  the  peri- 
toneum raised  upwards,  and  the  sheath  of  the  vessel  exposed,  the  vein 
being  to  the  inner  side  of  the  artery.  Ey  means  of  a director  and  for- 
ceps, the  sheath  can  readily  be  opened  and  a ligature  passed,  the  needle 
being  introduced  between  the  vein  and  artery.  To  divide  the  trans- 
versalis  fascia,  the  whole  length  of  the  wound,  is  an  unnecessary  and 
dangerous  proceeding  j hut  to  deal  with  it  as  suggested  above  is  an  extra 
protection  to  the  peritoneum,  and  in  no  way  renders  the  operation  more 
difficult;  indeed,  I have  been  led  to  believe,  that  it  facilitates  the 
operation.  It  certainly  does  this  on  the  dead  subject,  and  in  the  six 
cases  in  which  I have  been  called  upon  to  perform  it  on  the  living  this 
opinion  was  confirmed.  The  genito-crural  nerve,  which  lies  upon  the 
vessel,  should  not  be  included  in  the  ligature.  The  operation,  however, 
is  only  applicable  for  tumours  situated  below  Pouparfs  ligament;  for 
others,  Abernethy’s  operation,  or  that  suggested  for  the  common  iliac, 
should  be  selected. 

Ligature  of  the  common  iliac  artery  has  been  performed  about 
thirty-niue  times,  and  only  ten  times  with  success.  It  was  first  success- 
fully performed  by  Mott,  of  New  York,  in  1827.  I have  seen  it  done 
but  once,  and  then  by  my  colleague  Mr.  Cock  in  1863,  on  a man  set.  27, 
and  also  with  success. 

To  expose  the  vessel,  the  incision  must  be  loug,  its  length  being 
determined  by  the  size  of  the  aneurism  and  depth  of  the  artery.  A 
curved  incision  commencing  outside  the  internal  ring  and  passing 
upwards  and  outwards  as  for  the  external  iliac  artery,  appears  to  be 
the  best,  the  muscles  being  divided  to  an  equal  extent.  The  transver- 
salis  fascia  must  be  laid  open  or  torn  through  and  the  peritoneum  turned 
upwards.  It  is  at  this  part  of  the  operation  that  the  greatest  difficul- 
ties arise,  for  as  soon  as  the  transversalis  fascia  is  divided,  the  peritoneum 
covering  the  intestine  bulges  into  the  wound.  This  membrane  also  is 
frequently  found  adhering  to  the  aneurismal  sac,  and  much  difficulty  is 
felt  in  separating  it.  This  was  markedly  so  in  Mr.  Cock’s  case.  The 
oozing  of  blood  into  the  wound  also  masks  the  vessel.  The  depth  of 
the  wound,  likewise,  renders  the  application  of  the  ligature  a matter 
of  great  difficulty.  Nevertheless,  these  difficulties  can  be  overcome 
by  care  and  good  aids.  The  operation  is  similar  to  that  last  described, 
though  more  difficult.  In  1846,  Mr.  Stanley  ligatured  the  common 
iliac  artery  by  an  operation  suggested  by  Sir  P.  Crampton,  and  de- 
scribed by  Skey. — The  patient  was  placed  upon  his  side,  and  an  incision 
made  from  the  end  of  the  last  rib  downwards  and  forwards  in  front  of 
the  iliac  crest,  the  transversalis  fascia  was  divided,  and  the  peritoneum 
rolled  up.  The  common  iliac  artery  was  then  found  and  tied  with  ap- 
parent facility.  On  the  dead  body,  this  operation  is  far  from  difficult,  , 
and  promises  to  be  of  service  to  the  living  when  the  aneurismal  tumour 
is  large  and  high  up.  Indeed,  it  is  probably  the  better  operation  of 
the  two  given.  The  abdominal  aorta  too,  could  be  ligatured  by  the 
same  means.  (Fig- 148,  page  471.) 

Ligature  of  the  internal  iliac. — Stevens,  of  Vera  Cruz,  in  1812,  was 
the  first  to  perform  this  operation  iu  a case  of  gluteal  aneurism, 
occurring  in  a negress,  and  the  operation  proved  successful.  Since  his 
time,  the  operation  has  been  repeated  eleven  times,  and  in  six 
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with  success.  The  incision  and  steps  of  the  operation  are  the  same  as 
for  the  common  iliac.  Stevens,  however,  cut  down  through  the  ante- 
rior abdominal  walls,  similar  to  Aberiiethy’s  operation  for  the  external 
iliac.  It  should  not,  however,  be  performed  for  gluteal  aneurisms  Gluteal 
unless  rapidly  increasing  till  other  means  of  cure  have  been  tried  and  aneurism, 
failed,  such  as  pressure  upon  the  aorta  or  common  iliac,  or  even  gal- 
vano-puncture.  Besides  Holmes  has  clearly  shown  in  his  College 
lectures,  that  in  cases  of  imperfect  or  ruptured  sacs,  either  the  operation 
of  Anel  or  that  in  which  the  sac  itself  is  opened  should  be  practised. 

In  operating  upon  any  of  the  iliac  vessels  it  should  be  remembered 
that  great  variety  exists  as  to  their  length.  When  the  common  iliac 
is  long,  its  branches  are  short,  and  vice  versa. 

Ligature  of  the  Femoral  Artery. 

This  vessel  can  be  tied  in  any  part  of  its  course,  and  when  the  thigh  Ligature  of 
is  straight,  a line  drawn  from  the  centre  of  Poupart’s  ligament  to  the 
centre  of  the  popliteal  space,  will  mark  out  its  position  with  tolerable 
accuracy.  When  the  thigh  is  abducted  and  rotated  outwards,  a line 
drawn  from  the  same  point  above  to  the  inner  side  of  the  inner  con- 
dyle indicates  the  upper  half  of  its  course.  In  the  upper  third,  it  is  Place  of 
tolerably  superficial ; in  the  middle  and  lower,  it  is  covered  by  the  election, 
sartorius  muscle,  which  varies  much  in  its  width,  and  by  the  membrane 
forming  the  roof  of  Hunter’s  canal.  At  the  present  day,  it  is  an  excep- 
tional act  to  ligature  the  vessel  in  Hunter’s  canal.  For  popliteal  aneu- 
rism, the  artery  is  generally  ligatured  in  the  middle  third  of  its  course, 
at  the  apex  of  Scarpa’s  triangle.  For  aneurism  of  the  femoral  itself, 
the  common  femoral  may  be  tied  below  Poupart’s  ligament. 

The  Common  Femoral  is  usually  about  an  inch  and  a half  in  length.  Operation  ou 
it  does  not  exceed  one  inch  in  one  case  in  four;  while  in  one  in  four  it  is 
between  an  inch  and  a half  and  two  inches.  (Nunn.)  It  is  from 
these  facts  that  surgeons  have  generally  preferred  to  ligature  the  ex- 
ternal iliac  rather  than  the  common  femoral.  The  two  Porters,  however, 
as  well  as  Macnam^^ra,  of  Dublin,  have  adduced  sufficient  evidence  to 
prove  that  success  may  attend  the  practice,  giving  thirteen  cases  between 
them,  and  eleven  proving  successful.  On  the  other  hand,  Erichsen  tells 
us  that  out  of  twelve  cases  on  record,  three  only  succeeded — having 
evidently  overlooked  the  Dublin  cases.  He  states  also  as  his  opinion 
that  the  operation  “ought  to  be  banished  from  surgery.”  But  with 
that  I cannot  agree,  after  a careful  perusal  of  the  Dublin  cases  in  the 
‘ Dublin  Quart.  Journ.,’  1860,  and  ‘Brit.  Med.  Journ.,’  Oct.,  1867. 

The  operation,  moreover,  is  not  difficult ; the  vessel  being  readily 
exposed  by  a vertical,  oblique,  or  transverse  (Porter’s)  incision.  The 
sheath  of  the  artery  is  then  to  be  opened  without  touching  the  vein, — 
indeed,  the  vein  should  never  be  exposed, — care  being  taken  not  to 
enclose  the  crural  branch  of  the  genito-crural  nerve  running  down  in 
front  of  the  vessel,  in  the  ligature. 

The  main  arguments  against  the  operation  are  founded  on  the  un-  Objections 
certain  length  of  the  artery,  the  proximity  of  the  ligature  to  large  to  the 
branches,  and  the  liability  to  gangrene  from  the  occlusion  of  tne  main  ion. 
nutrient  arteries  of  the  limb.  On  the  other  hand,  there  is  the  success 
of  the  operation,  and  the  facility  wdth  which  it  can  be  performed.  More 
experience,  however,  is  required  before  the  operation  can  be  recom- 
mended, though  it  should  not  be  dismissed  without  due  consideration. 
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Ligatnrs  of  the  femoral  artery  in  the  middle  third  of  its  course  is  a 
capital  operation,  and,  moreover,  a successful  one,  Norris  gives  46  fatal 
out  of  188  operations  for  aneurism  or  one  fourth  of  the  cases  collected 
from  all  sources,  from  John  Hunter’s  first  operation  in  1785  down  to 
1848,  and  undertaken  too  under  many  different  conditions.  Syme  in- 
forms us  that  he  has  had  23  successful  cases  consecutively,  and  at  Guy’s 
Hospital  during  fourteen  years,  the  femoral  artery  was  tied  for  aneurism 
24  times,  with  only  1 death  from  pyaemia,  and  one  failure,  these  cases 
including  6 in  which  pressure  had  been  tried  and  failed.  Pres- 
sure had  been  employed  in  17,  and  in  11  with  success.  Mr.  Holmes, 
in  his  lectures  at  the  Royal  College  of  Surgeons  in  1874,  moreover, 
gives  some  statistics  of  recent  hospital  practice,  which*  possibly  places 
the  operation  in  even  a better  light,  inasmuch  as  out  of  77  cases  of 
popliteal  aneurism  treated  by  ligature  at  once,  the  deaths  were  11, 
or  14  per  cent,,  and  the  failures  15,  or  19  per  cent.;  while  in  44  other 
cases  in  which  the  ligature  was  applied  after  the  treatment  by  pres- 
sure had  failed,  31  succeeded  and  13  failed,  or  29  per  cent.,  the  mortality 
in  the  latter  class  of  cases,  as  might  have  been  expected,  being  larger 
than  in  the  former. 

I may  add,  that  of  124  cases  of  popliteal  aneurism  collected  by  Mr. 
Holmes,  pressure  succeeded  in  66,  and  failed  in  58.  In  44  of  the  58 
cases  the  artery  was  tied,  as  seen  above,  13  of  these  dying;  and  of 
the  remaining  14,  amputation  was  practised  in  8,  death  occurred  in  1, 
while  in  4 there  was  no  evidence  of  subsequent  treatment. 

The  operation. 

To  tie  the  vessel,  the  limb  of  the  patient  should  be  slightly  abducted 
and  rotated  outwards;  the  leg  being  partially  flexed  and  the  knee 
supported  on  a pillow.  The  line  of  the  vessel  should  then  be  marked 
by  the  eye,  and  the  point  at  which  the  ligature  is  to  be  applied  deter- 
mined, the  lower  part  of  Scarpa’s  triangle  being  the  “ point  of  selec- 
tion.” (Fig.  156.)  An  incision  about  three  inches  in  length  must 
then  be  made  parallel  to  the  vessel  dividing  the  integument  and  super- 
ficial fascia  down  to  the  deep  parts;  the  course  of  the  superficial  veins 
having  previously  been  ascertained  by  making  pressure  upon  the 
saphena  vein  where  it  joins  the  deep  femoral,  in  order  to  avoid  it. 
If  the  vein  be  in  the  way,  the  incision  can  be  made  by  its  side,  bnt 
generally  it  is  on  the  inner  side  of  the  wound.  The  deep  fascia  may 
then  be  divided,  and  the  inner  border  of  the  main  guide  to  the  artery, 
the  Sartorius  muscle,  looked  for.  This  is  readily  recognisable  by  the 
course  of  its  fibres  downwards  and  imoards,  and  underneath  this  the 
sheath  of  the  vessel  is  certain  to  be  found.  The  muscle  having  then 
been  gently  separated  from  its  attachments  by  means  of  the  finger 
and  held  outwards  with  a retractor,  the  sheath  will  be  exposed  with  the 
artery  in  front  and  vein  behind,  the  long  saphenous  nerve  generally  and 
sometimes  a nerve  to  the  vastus  internus,  lying  upon  the  vessel.  The 
sheath  should  then  be  opened  with  caution  and  its  inner  side  held  tense, 
an  opening  being  made  sufficient  to  expose  the  vessel  and  admit  the 
aneurism  needle;  moreover  care  should  be  taken  to  keep  the  end 
of  the  needle  close  to  the  artery,  in  order  that  the  vein  may  not  be 
injured  or  included  in  the  ligature.  The  needle  ought  to  be  passed 
from  within  outwards.  The  ligature  having  been  passed,  the  surgeon 
must  satisfy  himself  that  nothing  but  the  artery  is  surrounded,  and 
that  the  right  vessel  has  been  exposed;  he  may  then  tie  it,  readjust 
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the  parts,  and  close  the  wound,  covering  the  limb  with  cotton  wool 
and  raising  it  on  a pillow.  Should  the  vein  be  wounded  by  the  needle, 
the  artery  must  not  be  tied  at  the  point  corresponding  to  the  wound 
but  about  an  inch  higher  or  lower,  for  “ the  thread  would  be  left  in 
the  vein  to  act  as  a seton,  and  phlebitis  could  hardly  fail  to  ensue,  and 
would  most  likely  prove  fatal.”  (Holmes.)  The  wound  in  the  vein 
should  he  closed  by  a fine  ligature. 

A ligature  may  separate  from  the  femoral  artery  in  nine  or  ten,  or 
not  even  for  thirty  days,  a wide  difference  existing  on  this  point.  An 
analysis  of  cases  decisively  proving  that  no  general  rule  can  be  laid 
down  as  to  when  its  separation  may  be  expected. 

Ligature  of  the  Popliteal  Artery. 

I hardly  know  under  what  circumstances  the  popliteal  artery  may 
require  the  application  of  a ligature,  except  for  a wound ; as  for 
rupture  of  an  artery,  or  for  aneurism  the  operation  is  as  inapplicable 
as  it  would  be  unsuccessful.  Mr.  Poland  has  pointed  out  how  the 
posterior  ligament  of  the  knee-joint  is  frequently  involved  in  the 
laceration  of  the  vessel.  Some  years  ago  I was  called  upon  to  cut 
down  upon  a large  needle  that  had  perforated  the  popliteal  space, 
and  become  lost  in  its  tissues ; all  movements  of  the  joint  being  im- 
possible by  the  pricking  pain  of  its  presence.  I discovered  the  foreign 
body  lying  obliquely  across  the  popliteal  artery  with  its  point  fixed  in  the 
posterior  ligament  of  the  knee-joint.  The  artery  was  exposed  without 
difficulty  by  an  incision  made  along  the  outer  edge  of  the  semi- 
membranous  muscle,  the  leg  being  extended.  The  vein  is  more  super- 
ficial than  the  artery  and  can  always  be  found  to  its  outer  side  above, 
the  nerve  is  still  more  superficial,  and  above  still  further  out,  but  it 
lies  over  the  artery  at  the  back  of  the  knee  and  to  its  inner  side  where 
covered  by  gastrocnemius. 

Ligature  of  the  Posterior  Tibial  Artery. 

Guthrie  brought  the  weight  of  his  great  authority  to  support  the 

Fig.  157. 


Ligature  of  posterior  tibial  artery. 

recognised  practice  of  tying  a wounded  vessel  at  the  wounded  part, 
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even  in  the  case  of  the  deeply  placed  posterior  tibial  and  peroneal 
arteries,  and  practically  carried  it  out  in  a supposed  wound  of  the  latter 
vessel  by  making  a free  incision  through  the  muscles  of  the  calf  of  the 
leg  down  to  the  wounded  artery.  Arnott,  also,  acting  on  Guthrie’s  sug- 
gestion, tied  the  posterior  tibial  by  this  method,  though  neither  the 
report  of  the  case  (‘  Med.-Chir.  Trans.,’  vol.  xxix),  nor  Mr.  Arnott’s 
remarks,  are  encouraging  in  any  way  in  favour  of  its  repetition ; in- 
deed, modern  surgeons  have  universally  rejected  the  method  in  favour 
of  that  which  has  now  been  described. 

It  must  be  premised  that  the  vessel  lies  beneath  the  superficial  layer 
of  muscles  forming  the  calf  and  beneath  the  deep  fascia,  the  nerve 
being  towards  the  inner  side  above,  but  to  its  outer  side,  in  the  greater 
part  of  its  course.  Its  course  too  is  indicated  by  a line  drawn  from 
the  centre  of  the  popliteal  space  to  a point  midway  between  the  inner 
malleolus  and  the  tendo  Achillis. 

In  order  to  tie  the  artery,  the  leg  must  be  partially  flexed  upon  the 
'pf  thigh  and  made  to  rest  upon  a pillow  on  its  outer  side,  the  heel  being 
raised  to  relax  the  muscles.  An  incision  about  four  inches  in  length 
should  then  be  made  about  half  an  inch  from  the  edge  of  the  tibia  and 
parallel  with  it,  through  the  integument,  down  to  the  deep  fascia, 
avoiding,  if  possible,  any  large  superficial  veins.  The  deep  fascia  can 
then  be  divided  and  the  muscles  exposed.  The  lower  border  of  the 
tibial  origin  of  the  soleus  muscle  should  then  be  looked  for,  and  beneath 
it  a director  introduced ; the  tibial  origin  of  this  muscle  should  then 
be  divided  the  whole  extent  of  the  wound.  The  glistening  tendinous 
covering  of  the  deep  surface  of  the  muscle  is  an  excellent  guide  to  the 
vessel,  and  should  not  be  mistaken  for  the  deep  fascia  which  lies  deeper, 
and  beneath  which  is  found  the  vessel.  To  search  for  the  artery,  the 
leg  must  be  well  flexed,  the  heel  drawn  up,  and  the  muscles  retracted. 
The  ligature  can  then  be  passed  in  the  most  convenient  way. 

On  the  dead  subject  this  operation  is  not  diflicult,  and  on  the 

Fig.  158. 


Ligature  of  posterior  tibial  artery  liehind  inner  malleolus, 
living,  more  particularly  when  performed  with  the  aid  of  Esmarch’s 
bandage,  it  can  hardly  be  so  “difficult,  tedious,  bloody,  and  dan- 
gerous” as  Mr.  Guthrie  has  described,  and  as  is  his  own  operation. 
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The  operator  should  be  careful,  however,  not  to  divide  the  tibial  origin 
of  the  soleus  too  near  the  tibia,  as  in  doing  so  he  may  penetrate  too 
deep  beneath  the  deep  fascia,  and  thus  lose  his  best  guide,  viz,  the 
glistening  tendinous  tibial  origin  of  the  soleus. 

To  tie  the  artery  at  the  lower  third  of  the  leg  behind  the  inner 
malleolus  is  a simple  operation.  It  lies  with  its  venae  comites  at  the 
junction  of  the  anterior  with  the  middle  third  of  the  space  between  the 
malleolus  and  the  heel,  the  nerve  being  behind.  It  can  readily  be  ex- 
posed by  a curved  incision  two  inches  long  over  the  course  of  the 
vessel,  dividing  integument  and  deep  fascia,  which  is  thick  from 
receiving  many  fibres  from  the  internal  lateral  ligament.  The  relative 
position  of  the  vessel  can  easily  be  seen  in  the  drawing  (Fig,  158.) 

Ligature  of  the  Anterior  Tibial  Artery. 

This  operation  is  far  from  simple,  inasmuch  as  the  vessel  lies  burled 
in  the  upper  two  thirds  of  its  course  between  the  muscles  on  the 

Fig.  159. 


Tibialis  anticus 


Ligature  of  the  anterior  tilhal  artery. 


interosseous  membrane ; its  conrse  is  indicated  by  a line  drawn  from 
the  inner  side  of  the  head  of  the  fibula  to  the  base  of  the  great 
toe.  The  surgical  guide  to  the  vessel  is  the  tibialis  anticus  muscle, 
which  lies  to  its  inner  side  throughout  its  course. 

To  reach  the  vessel  in  the  upper  two  thirds  of  its  extent  it  is  im- 
portant to  expose  the  intermuscular  space  separating  this  tibial 
muscle  from  the  extensors  communis  digitorum  and  proprius  pollicis, 
and  the  best  way  to  accomplish  this  is  to  make  an  oblique  incision 
four  inches  long  commencing  at  the  outer  edge  of  the  tibia  and 
directed  downwards  and  outwards  towards  the  external  malleolus, 
dividing  the  integument  and  superficial  fascia.  The  deep  fascia  will 
then  be  exposed,  and  the  first  white  line  external  to  the  tibia  will  be 
found  to  mark  the  intermuscular  space  outside  the  tibialis  anticus 
muscle  in  which  the  anterior  tibial  artery  is  to  be  found.  The  fascia 
over  this  line  may  then  be  opened,  and  the  muscles  separated,  the  foot 
being  well  fiexed  to  facilitate  this  measure.  The  anterior  tibial  nerve 
will  then  come  into  view,  and  beneath  it  the  artei'y  will  be  found.  The 
ligature  may  be  passed  as  best  can  be  done. 
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Ligature  of  Dorsal  Arteries  of  the  Foot. 


orevis-digitorum^^' 

muscle 


The  dorsalis  pedis  artery  should  be  ligatured  to  the  outer  side  of  the 
Pio.  160.  extensor  proprius  pol- 

licis  muscle,  by  the  side 
of  which  it  lies.  The 
vessel  can  readily  be  ex- 
posed by  an  incision 
made  along  its  course, 
the  integument  and 
deep  fascia  being  di- 
vided. (Fig.  160.)  It  is 
crossed  at  its  lower  part 
by  the  tendon  of  the  ex- 
tensor brevis  digitorum 
muscle,  and  the  nerve 
lies  outside  the  vessel, 
while  venae  comites  at- 
tend the  artery.  The 
tendon  of  the  last- 
named  muscle  is  an 
infallible  guide  to 
the  artery,  as  it  crosses 
it,  whilst  the  tendon 
of  the  extensor  pro- 
prius poUicis  muscle  is 
the  guide  to  the  in- 
cision. The  surface  line 
Ligature  of  dorsalis  pedis  artery.  of  this  vessel  extends 

from  the  middle  of  the  joint  of  the  ankle  to  the  base  of  the  first  meta- 
tarsal space. 


Tendon  g/* 
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CHAPTER  XI. 

INJURIES  AND  DISEASES  OF  THE  VEINS. 

The  blood  from  a wounded  vein  is  black,  flows  in  a steady  stream,  1 
and  never  jets  out  as  from  an  artery.  When  mixed  with  arterial  't 
blood,  as  occurs  when  both  artery  and  vein  are  punctured,  it  ap-  , 
pears  as  a dark  band,  streaming  through  a red,  or  vice  versa;  the 
relative  thickness  of  black  or  red  band  indicating  the  extent  of  the 
wound  in  the  artery  and  vein.  Pressure  on  the  distal  side  of  a 
wounded  vein  controls  bleeding,  whilst  pressure  on  the  cardiac  side  [r 
increases  it. 

Wounds  of  veins  unite  as  do  wounds  of  arteries,  the  reparative 
process  being  alike  in  both.  After  a clean  incision  into  a vein 
repair  may  be  so  perfect  in  a few  days  as  to  leave  no  trace  of  J 
injury  behind.  The  lips  of  a wound  in  a vein  readily  unite — as  after  | 

venesection,  when  kept  together  by  gentle  pressure,  or  the  application  U 
of  a ligature.  I 

A completely  divided  vein  contracts,  though  somewhat  less  than  an  j 
artery  j it  also  retracts  into  its  sheath,  and  the  natural  arrest  of  , 
haemorrhage  is  helped  by  these  actions,  together  with  the  coagulation  ? | 

\ 
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of  tlie  blood  iu  the  vein  and  around  its  orifice.  But  these  processes  are 
slow  in  their  action,  very  feeble,  and  practically  insulEcient.  For- 
tunately, however,  haemorrhage  from  a divided  vein  is  easily  arrested  by 
well-adjusted  pressure  and  by  elevation  of  the  limb.  After  amputa- 
tions, if  venous  bleeding  persist  on  the  removal  of  the  tourniquet, 
and.  should  the  means  just  indicated  have  failed,  the  bleeding  vein 
may  be  acupressed,  ligatured,  or,  what  is  better,  twisted,  to  stop  it. 

When  deep  veins  of  large  size  are  divided  and  cannot  be  treated,  a fatal 
result  rapidly  ensues. 

A pa/rtially  divided  vein  often  gives  much  trouble,  although  not  Partial 
when  superficial,  because  the  elevation  of  the  limb,  and  a compress  care-  division- 
fully  strapped  or  bandaged  over  the  wounded  part,  are  generally  suffi- 
cient to  check  the  bleeding,  and  in  three  or  four  days,  repair  may 
fairly  be  expected. 

Wounds  of  deep  veins,  however,  are  of  grave  importance,  for  they  Wounds  of 
may  be  so  situated  that  pressure  cannot  be  applied,  or,  bleeding  may  ''eias.) 
be  so  profuse  as  to  cause  speedy  death ; and  further,  unhealthy  inflam- 
mation of  the  vein  may  follow  with  all  its  dangers. 

In  wounds  of  any  of  the  veins  of  the  extremities  well-applied  pres-  Treatment, 
sure  is,  as  a rule,  suflicient  to  arrest  bleeding,  and  give  time  for  repair,  Pressm-e. 
although  when  the  trunk  of  the  femoral  vein  is  wounded  in  operation, 
as  in  ligature  of  the  femoral  artery,  the  opening  in  the  vein  may  be 
taken  up,  when  it  is  in  view,  with  a pair  of  forceps  and  tied  with  a fine 
silk  ligature.  The  same  should  be  done  to  a punctured  wound  of  the  Ligature, 
internal  jugular,  or  any  large  vein.  When  this  practice  cannot  be 
carried  out  the  whole  vein  must  be  tied.  Wounded  veins,  indeed,  may 
be  treated  on  the  same  principles  as  wounded  arteries.  When  pressure 
is  enough  to  arrest  haemorrhage  from  a vein,  however  large,  the  ligature 
is  not  required ; but  when  it  fails,  or  is  inapplicable,  the  ligature  may 
be  fearlessly  employed.  The  dread  of  setting  up  phlebitis  by  ligatur- 
ing veins  is  based  on  prejudice  and  not  on  experience ; it  is  doubtless 
due  to  the  influence  of  authorities  who  have  pronounced  ag^ainst  it. 

It  cannot,  however,  be  disputed  that  phlebitis  occasionally  follows 
the  surgical  treatment  of  veins.  When  it  occurs  the  affection  is  serious, 
and  takes  place  only  in  the  enfeebled  and  cachectic. 

Wounds  of  the  internal  jugular  and  subclavian  veins  are  as  fatal.  Wounds  of 
and  probably  more  so,  as  wounds  of  the  carotid  or  subclavian  arteries,  iutemal 
When  the  internal  jugular  is  wounded  near  the  base  of  the  skull  life  is 
speedily  destroyed,  and,  when  near  its  cardiac  end,  to  the  danger  of  veins, 
hsemorrhage  is  added  that  of  the  introduction  of  air  into  the  heart. 

When  the  internal  jugular  is  divided  above  the  clavicle,  the  orifice 
remains  open  ; the  walls  not  collapsing  as  they  would  at  a greater  dis- 
tance, owing  to  their  connections  with  the  deep  cervical  fascia;  reflux 
bleeding  consequently  takes  place  from  the  cardiac  end,  and,  during  some 
violent  inspiratory  act,  air  may  be  drawn  into  the  circulation  and  into 
the  heart,  causing  death.  Hence  great  care  is  always  required  in  ope- 
rating about  the  root  of  the  neck  to  avoid  large  veins,  and  to  compress 
or  ligature  them  when  wounded. 

When  death  transpires  from  primary  hmmorrhage  from  the  internal 
jugular  it  is  generally  within  an  hour.  I recorded  iu  the  ‘ Trans,  of 
Path.  Soc.’  in  1857  such  a case  which  occurred  in  the  practice  of  Mr. 

Birkett,  a second  was  recorded  by  Mr.  Henry  Gray  in  ‘Holmes’  Surgery,’ 
and  a third  by  Mr.  Samuel  Cooper  in  his  ‘ First  Lines  of  Surgery.’ 
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When  death  does  not  supervene  from  either  of  these  two  causes  yet 
it  may  occur  from  secondary  hsemorrhage  or  from  pyaemia. 

A vertical  incision  into  the  internal  jugular  vein  is  not  neces- 
sarily attended  with  a fatal  haemorrhage.  When  bleeding  occurs 
it  will  be  recurrent.  This  was  well  illustrated  in  a case  re- 
corded by  Mr.  Woodman,  of  Exeter  (‘Brit.  Med.  Jour.,’  1873), 
in  which  the  internal  jugular  vein  was  ligatured  with  a successful 
result. 

Coagulation  in  veins. 

Adhesive  phlebitis. — When  a vein  was  found  by  the  older  surgeons 
obstructed  by  a fibrinous  clot,  the  suspicion  of  phlebitis  was  excited, 
and,  when  this  clot  contained  in  its  centre  a “ puriform  ” fluid,  the 
evidence  of  inflammatory  action  was  considered  to  be  strong.  When 
the  clot  was  more  or  less  adherent  to  the  inner  membrane  of  the  vein, 
and  this  membrane  presented  a pink  appearance,  the  evidence  was 
thought  to  be  complete.  At  the  present  day,  however,  none  of  these 
phenomena  are  accepted  as  true  indications  of  an  inflamed  vein ; as 
it  is  known  that  blood  coagulates  spontaneously  in  a wounded,  lace- 
rated, or  bruised  vein  from  prolonged  pressure  upon  its  walls,  or  in- 
flammatory changes  in  the  parts  around,  and  that  even  in  ill-nourished 
and  cachectic  subjects,  there  is  a remarkable  tendency  for  the  fibrin 
of  the  blood  to  become  deposited  upon  the  serous  lining  of  the 
veins,  either  idiopathically  from  some  altered  condition  of  the 
blood,  or  on  the  sbghtest  injury,  without  the  existence  of  inflammatory 
action. 

The  supposed  pus  found  in  the  centre  of  the  fibrinous  mass  is  known 
to  be  made  up  of  the  white  blood-corpuscles  present  in  all  coagula,  while 
the  pinkish  tint  upon  the  serous  lining  of  the  vein  is  due  to  the  mere 
imbibition  of  coloui’ing  matter  from  the  blood,  and  not  to  inflammatory 
injection. 

A clot  once  formed  in  a vein  rapidly  increases,  the  stream  of  blood 
as  it  flows  over  it  depositing  fresh  layers,  until  the  whole  calibre  of  the 
vein  is  obstructed ; when  the  process  is  slow,  regular  layers  of  fibrin 
may  be  seen  in  section,  but  when  rapid  the  clotting  is  irregular.  At  the 
extremities  of  the  clot,  also,  like  accretions  are  deposited ; the  coagula 
increase  more  or  less  rapidly  in  all  directions  and  into  all  branches, 
till  complete  obstruction,  or  THROMBOSIS,  takes  place.  This  clotting 
of  blood  in  the  vein  becomes  arrested  only  by  the  blood  stream  of  a 
junction  trunk.  These  coagula  can  readily  be  removed  by  washing, 
and  when  removed,  the  lining  membrane  of  the  vein  will  generally  be 
found  natural  and  the  valves  visible.  The  coat  of  the  veins  at  times  may 
appear  thickened  from  contraction,  but  Mr.  Callender  has  shown,  that 
this  is  not  real  but  only  an  apparent  condition,  the  coats  of  the  veins 
readily  yielding  to  pressure  under  water.  In  the  process  of  cure  some- 
times the  clot  will  contract  towards  one  side  of  the  vein,  _ thus 
allowing  the  blood  to  pass  and  the  circulation  to  become  re-established. 
In  rarer  cases  the  blood  “ may  drill  for  itself  a passage  through  the 
centre  of  the  clot.”  Ordinarily,  however,  a different  result  takes 
place,  the  vein  becomes  permanently  obliterated,  the  clot  and  vein 
ultimately  contracting  so  as  to  form  a firm  and  shrunken  cord.  In 
rare  cases,  the  clot  may  subsequently  organize.  Authors  have  described 
these  as  instances  of  adhesive  phlebitis.  In  feeble  and  cachectic 
subjects,  however,  these  curative  changes  cannot  take  place.  The 
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clot  instead  of  organizing  will  soften  and  disintegrate,  giving  place  to 
blood-stained  puriform  fluid,  that  may  be  carried  into  the  pul-  Clot  may 
monary  circulation  and,  causing  a lobular  pneumonia  such  as  is  ^”g[,®tegrate 
found  in  pyaemia  from  embolism  of  the  pulmonary  artery.  This  and  escape 
was  well  illustrated  in  the  following  case,  extracted  from  the  catalogue  into 
of  the  Guy’s  Museum,  No.  1521®^.  Jugular  vein  exhibiting  a wound  cnculation. 
occupying  about  half  its  circumference,  and  situated  about  half  an  Example, 
inch  above  the  subclavian,  the  neighbouring  branches  showing  the 
effects  of  phlebitis. — James  F — , set.  30,  under  Mr.  Birkett.  He  re- 
ceived a stab  with  a knife  in  the  left  side  of  the  neck  which  wounded 
the  jugular  vein;  much  hsemorrhage  followed  and  continued  for 
some  days,  when  symptoms  of  phlebitis  set  in,  and  he  died  of 
pneumonia  twenty  days  after  the  accident.  The  vein  was  found 
to  be  wounded  as  seen  in  the  preparation,  its  coats  infiltrated  with 
lymph,  and  its  interior  filled  with  fibrin.  The  lungs  were  filled  with 
abscesses. 

Results  such  as  these,  however,  do  not  occur  under  all  circum- 
stances, but  only  in  the  feeble  and  cachectic,  for  “the  clot  when 
softened  is  usually  shut  off  in  an  upward  and  downward  direction 
by  newly  added  coagula.  The  softening  begins  in  the  coagula  last 
formed,  and  not,  as  Virchow  states,  in  those  first  deposited,  for  in  the 
advance  of  the  malady  the  patient’s  health  fails,  and  the  fibrin  becomes 
more  and  more  prone  to  disintegrate  and  soften  into  a puriform  fluid.” 
(Callender.)  The  clot  softens  also  in  the  centre  and  not  at  its  peri- 
phery, and  such  cases  have  been  described  as  examples  of  suppurative 
phlehitis. 

Symptoms. — The  most  prominent  symptom  of  an  obstructed  vein  is  Symptoms  of 
oedema  of  the  parts  below  the  obstruction,  some  fulness  of  the  super-  an  obstructed 
ficial  veins,  local  pain  and  tenderness ; constitutional  disturbance 
of  variable  degrees  of  severity  generally  preceding.  When  superficial 
veins  are  involved  the  symptoms  may  be  chiefly  local,  but  in  the  case 
of  deep  veins,  constitutional  disturbance  is  certain  sure  to  accompany 
local  action.  Among  the  superficial  veins  the  saphena  of  the  leg  and  Superficial 
thigh  is  most  commonly  affected,  and  is  often  a sequela  of  a varicose  veins, 
condition.  Under  these  circumstances,  the  tortuous,  dilated,  indurated 
vein  becomes  a marked  object,  set  as  it  were  in  a frame  of  hardened 
inflamed  skin  and  cellular  tissue.  The  parts  themselves  will,  to  a cer- 
tainty be  painful,  and  the  pain  and  tenderness  probably  extend  up 
the  thigh  as  far  as  the  groin.  Among  the  deep  veins,  the  common 
femoral  or  iliac  is  more  frequently  involved  than  any  other,  and  what 
is  known  by  a “ white  leg”  is  due  to  this  aftection ; it  being  an  oedema 
of  the  leg  from  an  obstruction  to  the  femoral  or  iliac  vein,  and  is 
usually  the  first  symptom  that  attracts  attention.  Local  pain  and 
tenderness,  with  more  or  less  constitutional  disturbance,  always,  how- 
ever, accompany  the  oedema.  In  some  cases  the  phlebitis  is  of  a very 
mild  character,  and  then  a good  result  may  be  anticipated ; but  in 
others  it  is  very  severe,  and  in  snch  suppurative  changes  will  probably 
take  place. 

It  sometimes  happens  that  a limb  becomes  much  enlarged  and  solid  Deep  veins, 
in  the  deeper  but  not  in  the  superficial  parts,  that  is,  no  oedema  of  the 
cellular  tissue  beneath  the  skin  will  be  present,  although  the  superficial 
veins  may  be  turgid.  The  absence  of  this  symptom,  however,  must  not 
mislead ; as  it  simply  indicates  that  the  superficial  circulation  is 
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efficiently  carried  on,  and  that  no  stagnation  exists  sufficient  to  allow 
of  passive  serous  exudation. 

When  these  cases  proceed  favorably  the  swelling  will  gradually 
subside,  as  will  also  every  other  symptom,  the  vein  either  recovering 
its  normal  condition,  or  the  blood  finding  its  way  through  other 
channels.  When  they  go  on  unfavorably,  suppuration  will  take  place, 
and  if  the  deep  parts  are  involved,  the  case  assumes  a very  serious 
aspect;  as  a local  or  a diffused  abscess  may  result  (the  latter  condition 
being  the  more  common)  and  then  blood  poisoning  too  frequently  ensues 
with  its  usual  consequences. 

Treatment.' — The  two  great  indications  for  treatment  in  these  cases 
are  (1)  to  favour  the  venous  circulation  of  the  fart,  and  (2)  to  improve 
the  general  condition  of  the  patient. 

The  first  can  be  attained  by  elevation  of  the  limb,  the  foot  being 
raised  higher  than  the  hip,  and,  by  the  application  of  warmth  to  the 
part  in  the  shape  of  fomentations  or  cotton  wool. 

The^  second  can  be  carried  out  by  the  administration  of  a simple 
nutritious  diet,  tonics,  such  as  quinine,  hark  or  iron,  and  stimulants 
carefully  adjusted  to  the  wants  of  the  individual  case. 

Pain  must  be  allayed  by  both  local  and  general  means,  as  poppy 
fomentations,  and  the  internal  use  of  opium,  morphia,  or  chloral. 

Leeching  should  never  be  resorted  to,  nor  mercury  in  any  of  its 
forms,  as  the  practice  was  based  on  a mistaken  pathology,  and  there- 
fore should  he  discarded. 

^ When  suppui’ation  appears  it  must  he  dealt  with  on  ordinary  prin- 
ciples, as  it  is  wise,  as  a rule,  to  evacuate  it  as  soon  as  it  has  declared 
itself. 


Gouty  Phlebitis. 

(jouty  Subjects  who  are  gouty  from  hereditary  or  acquired  causes  are  like- 

phlebitia.  wise  liable  to  adhesive  phlebitis.  Sir  J.  Paget  has  well  described  the 
afi'ection  in  his  ‘ Clinical  Lectures,’  1875  ; and  Mr.  Gay  has  also  written 
ably  upon  it  (‘  Lancet,’  May  19th,  1877)  : — “ In  such  cases  the  phlebitis 
may  have  no  intrinsic  characters  by  which  to  distinguish  it,  yet  not 
rarely  it  has  peculiar  marks,  especially  in  its  symmetry,  apparent 
metastases,  and  frequent  recurrences.” 

Like  other  forms  of  phlebitis  is  it  more  common  in  the  lower 
than  in  the  upper  extremities,  yet  it  may  be  found  anywhere.  It 
affects,  however,  the  superficial  rather  than  the  deep  veins,  and  often 
occurs  in  patches,  affecting  on  one  day  (for  example)  a short  piece 
of  the  saphenous  vein,  and,  the  next  another  piece  of  the  same, 
some  other  distant  vein,  or,  a corresponding  piece  of  the  opposite 
vein. 

The  inflamed  portions  of  vein  usually  feel  hard,  and  are  painful  to 
the  touch.  The  soft  parts  covering  the  vein  become  slightly  thickened, 
and  often  have  a dusky  reddish  tint.  When  the  deep  veins  are  in- 
volved, oedema  appears  with  the  well-recognised  results  of  venous 
obstruction,  “the  limb  becomes  big,  clumsy,  featureless,  heavy,  and 
stiff ; its  skin  is  cool  and  may  be  pale,  but  more  often  it  has  a partial 
slight  livid  tint,  which  might  he  discerned  by  comparison  with  the 
other  limb,  and  has  mottlings  from  small  cutaneous  veins  visibly  dis- 
tended.” The  limb  thus  enlarged  feels  cedematous  throughout;  but 
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firm  and  tight-skinned,  not  yielding  easily  to  pressure,  and  not  pitting 
very  deeply. 

By  almost  this  state  alone  the  disease  can  sometimes  be  recognised. 

The  constitutional  symptoms  associated  with  this  local  affection 
vary  from  some  slight  febrile  condition,  to  those  met  with  -in  acute 
gout.  Complete  recovery  may  take  place  in  this,  as  in  other  forms  of 
phlebitis — the  veins  becoming  pervious  in  some  cases  and  obstructed  in 
others;  the  limb  reassuming  its  healthy  condition  or  becoming  per- 
manently enlarged,  cumbrous,  and  heavy.  The  risks  of  embolism  are 
also  the  same. 

Treatment. — Nothing  special  can  be  recommended,  as  the  so-called 
gout  remedies  do  not  appear  to  have  much  influence  on  the  local  dis- 
ease. Rest,  elevation  of  the  limb,  lead  lotion  to  the  inflamed  vein 
when  superficial,  and  fomentations  when  deep,  are  the  chief  points  to 
be  attended  to  in  the  local  treatment;  as  well  as  a lower  diet,  absten- 
tion from  stimulants,  and  saline  drinks  in  general.  When  feebleness 
exists  the  liquor  ammonia  in  doses  of  five  to  ten  drops  with  bark  is  an 
excellent  remedy,  but  at  others,  quinine  is  called  for. 

There  is,  howevei’,  another  form  of  phlebitis  that  must  be  mentioned,  Diffuse  or 
and  which  is  by  far  the  most  serious,  viz.,  the  tmhealthy  diffuse  or  sup-  suppunitive 
purative  phlebitis.  It  is  an  affection  of  the  cellular  tissue  around  the  pWetitis. 
veins,  these  veins  themselves  being  secondarily  involved.  It  is  a species 
of  erysijjelatous  inflammation  of  a low  type,  and  it  is  only  found  in  the 
feeble  and  cachectic.  It  comes  after  a severe  injury  to,  or  operation  on, 
bone,  or  otherwise  ; after  a slight  contusion  or  a severe  wound  ; it  may 
supervene  on  the  puncture,  division,  or  ligature  of  a vein,  or,  chronic 
suppurative  disease  more  particularly  of  the  bones  of  the  cranium.  It 
occurs  also  in  the  puerperal  state.  Depending  upon  a vitiated  condition  Depends  ou 
of  the  blood,  “ we  are  able  to  appreciate  how  it  is  that  the  many  different 
forms  of  phlebitis  may  follow  various  dissimilar  injuries,  and  recon-  ' 
cile  the  frequency  of  their  occurrence  after  operations  involving  the 
venous  system.  The  dangers  are  not  to  be  looked  for  when  the  general 
condition  of  the  system  of  the  individual  is  good,  and  when  the  walls 
of  the  vessels  are  in  a healthy  state,  but  they  may  be  anticipated  in 
enfeebled  and  broken-down  constitutions,  more  particularly  when  the 
coats  of  the  vessels  are  abnormally  changed.  Upon  such  a class  of 
persons  operative  procedure  should,  therefore,  if  possible,  be  avoided.” 

(Dr.  S.  W.  Gross,  1867.) 

The  disease  shows  itself  ns  a purulent  infiltration  of  the  cellular  tissue  Local 
surrounding  the  vein,  with  a thickening  and  softening  of  the  coats  of  symptoms, 
the  vein  itself.  As  the  disease  progresses,  abscesses  form  around  the 
vein,  whilst  the  circulation  through  it  is  arrested  by  the  formation 
of  coagula  in  one  spot,  and  a sloughing  abscess  in  another.  In  super- 
ficial veins,  such  as  in  the  leg,  all  these  changes  can  be  well  observed, 
but  in  the  deep  they  are  difficult  to  diagnose.  In  the  superficial,  the 
external  signs  of  inflammation  are  well  marked,  local  redness  and 
brawniness  of  skin  around  a dilated,  tbickened,  and  tortuous  vein  being 
the  chief  symptoms.  As  the  disease  progresses,  local  abscesses  appear 
in  the  vein  itself,  which  yield  blood  and  pus  on  being  opened,  these 
contents  being,  doubtless,  broken-down  coagula. 

The  constitutional  symptoms  vary  with  the  extent  and  severity  of  Constitu- 
the  disease ; marked  depression  of  the  general  powers  always  being  tional 
present,  while  rigors  not  only  usher  in  the  attack,  but  attend  its 
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progress ; each  one  probably  indicating  some  suppurative  change. 
Local  pain  and  sleeplessness  are  common  accompaniments,  and  in 
cases  that  cease  to  be  local  and  have  an  infective  tendency  those  known 
as  typhoid  symptoms  occur.  When  blood  poisoning  or  pymmia  appears, 
the  symptoms  are  such  as  have  been  described  in  an  early  chapter. 

On  the  Presence  of  Air  in  Veins. 

That  air  may  find  its  way  to  the  heart  through  an  open  vein  and 
cause  sudden  death,  is  a clinical  fact  with  which  all  surgeons  should  be 
familiar,  also  that  it  generally  occurs  during  the  removal  of  tumours 
about  the  neck  and  axilla,  amputations  at  the  shoulder-joint,  and 
operations  or  wounds  involving  the  cervical  or  other  veins.  It  has 
likewise  occurred  in  uterine  surgery  from  the  injection  of  air  or  gas, 
&c.  Two  thirds  of  the  patients  affected  die  from  the  accident,  half 
within  a few  minutes,  others  living  hours  or  a few  days.  The  accident 
is  favoured  by  a thickened  state  of  the  vein,  and  is  generally  indicated  . 
during  the  progress  of  an  operation  by  a sudden  gurgling,  hissing,  or 
bubbling  sound  in  the  wound,  associated  with  venous  bleeding,  sudden  . 
faintness,  and  insensibility  of  the  patient,  or  convulsions,  probably 
terminating  in  death.  When  this  result  does  not  at  once  transpire 
there  will  be  laboured  and  irregular  respiration,  tumultuous  action 
of  the  heart  and  feeble  pulse,  the  lividity  of  the  patient  gradually 
disappearing ; the  heart  then  regaining  its  natural  action,  and  the  ■ 
patient  recovering.  Bubbles  of  air  may  at  times  be  seen  in  the  wound. 
In  some  cases,  the  patient  will  give  a sudden  cry  with  the  first  onset 
of  the  symptoms. 

After  death,  evidence  of  the  admixture  of  air  with  the  blood  has ; 
been  found  such  as  bubbles  in  the  vessels  of  the  brain,  or  in  the  large  ■ 
venous  trunks  and  arteries.  In  some  cases  air  has  been  found  in  the 
right  cavities  of  the  heart.  Where  a suspicion  of  this  cause  of  death  i 
exists,  the  heart  and  large  vessels  should  be  opened  under  water  to ' 
make  manifest  the  escape  of  air-bubbles — one  single  bubble  indicating  : 
air  in  the  heart,  and  many,  air  in  the  vessels.  Experiments  on  animals  • 
by  Erichsen,  and  by  a French  commission,  tend  to  confirm  this  obser-  • 
vation. 

Treatment. — How  to  deal  with  these  cases  has  now  to  be  consi-  ■ 
dered,  and,  without  doubt  preventive  are  more  important  than : 
curative  measures.  In  dealing  with  large  veins,  or,  indeed,  any  veins  ? 
near  their  cardiac  ends,  the  surgeon  should  be  careful  to  apply  pressure  ; 
and  to  maintain  it  during  the  operation ; while  in  some  instances  f 
it  is  more  expedient  to  ligature  before  dividing  or  hvisting  them. 
When  the  bubbling  sound  has  been  heard,  pressure  must  at  once  ;■ 
be  applied  to  the  spot  where  the  bubbles  appear.  When  a large : 
vein  has  been  wounded  by  accident  and  its  division  is  not  required, 
the  opening  must  be  taken  up  by  forceps  and  carefully  closed  with 
a fine  silk  ligature.  The  surgeon  should  always  avoid  large  veins  when 
it  is  possible. 

When  air  has  been  admitted  into  the  heart  and  its  action  interfered 
with,  the  surgeon’s  aim  should  be  to  keep  up  its  action  and  help  the 
respiratory  act  by  artificial  means  such  as  by  cold  water  on  the  face 
and  thorax,  stimulants,  as  ammonia  to  the  nostril,  &c.  Aniussat 
ascribed  recovery  in  one  of  his  cases  to  pressure  upon  the  chest, 
leaving  the  opening  in  the  vein  free,  to  allow  of  the  escape  of  the  ad- 
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mitted  air,  but,  in  adopting  this  practice , care  must  be  observed  to 
close  the  orifice  of  the  vein  in  the  inspiratory  act.  Brandy  and  dif- 
fusible stimulants  should  also  he  freely  given  to  sustain  and  stimulate  Stimulants, 
the  vital  organs.' 

Hypertrophy  and  atrophy  of  veins  occur  in  precisely  similar  circum-  Hypertrophy 
stances  as  hypertrophy  and  atrophy  of  other  structures.  Thus,  where  atrophy 
increase  of  function  of  a part  exists,  or  increased  growth,  the  veins  will  ° 
elongate,  dilate,  and  thicken.  When  decrease  of  function  or  disease 
of  a part  takes  place,  the  veins  waste  or  become  atrophied  with  other 
structures.  Hence,  after  amputation  of  the  thigh,  the  femoral  vein  Examples, 
becomes  as  small  as  the  anterior  tibial ; and,  in  Mr.  Cock’s  case  of 
arterial  varix  related  in  page  460,  the  vein  above  the  varix  withered 
to  a mere  cord.  On  the  other  hand, 

in  the  same  case  of  arterial  varix,  Fio.  161. 

the  popliteal  vein  below  the  varix, 
when  taking  on  the  action  of  an 
artery,  became  much  enlarged  and 
thickened,  in  fact  hypertrophied, 
simply  on  account  of  the  increase 
of  work  it  had  to  perform  under  its 
new  condition  ; and  the  superficial 
cutaneous  veins  through  which  the 
whole  of  the  returning  blood  must 
have  passed  became  enormously  en- 
larged. An  equally  good  instance 
of  hypertrophy  of  veins  can  be  seen 
when  any  obstruction  occurs  to  one 
of  the  cavaj  or  any  large  venous 
trunk,  the  venous  circulation 
making  its  way  through  other 
channels,  which  consequently  en- 
large. Thus  in  Fig.  161  the  skin 
veins  of  the  abdomen  and  chest  are 
seen  to  be  enormously  distended 
and  hypertrophied  to  carry  on  the 
circulation  from  the  lower  part  of 
the  body  to  the  heart ; the  lower 
vena  cava  having  been  completely 
obstructed  from  cancerous  disease. 

The  woman,  rot.  47,  a patient  of  Sir 
W.  W.  Gull,  had  no  cedema  of  the 
lower  extremities  all  through  the 
case,  thus  proving  the  perfection 
if  the  compensatory  venous  colla- 

eral  circulation,  and  probably  indicating  the  gradual  progress  of  the 
bstruction. 

Calcareous  and  atheromatous  diseases  of  the  coats  of  veins  may  occur,  Atheroma- 
)ut  are  rare  affections  when  compared  with  their  frequency  in  the  tous  and 
irteries.  In  Guy’s  Museum  1538“,  there  is  a good  specimen  of 
issified  saphena  vein,  and  at  St.  Thomas’s  Hospital  and  the  College  of  veins!  ° 
surgeons’  Museums  may  be  found  examples  of  calcareous  degeneration 

1 The  reader  may  refer  to  an  admirable  paper  on  this  subjeot,  by  Dr.  J,  S.  Green,  of 
lasaachuseUs,  ‘ Amer.  Med  Journ.,’  1864. 


Collateral  venous  circulation  taken  from  a 
woman  set.  47  (under  the  care  of  Sir  W. 
W.Gull),  in  whom  the  inferior  vena  cava 
was  completely  obstructed  from  cancer. 
Guy’s  Hosp.  Mus.,  drawing  44''®. 
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of  other  veins.  Gay  has  also  described  a dissection  of  a varix  which 
“ appears  to  have  been  occasioned  by  disease,  originally  atheromatous, 
followed  by  softening  and  ulceration  of  the  inner  and  middle  tunics 
of  the  vessel  ; ” and  Mr.  Pick,  of  St.  George’s  Hosp.  (‘  Path.  Trans.,’ 
1867),  has  given  a somewhat  similar  example.  How  far,  however, 
this  atheromatous  and  calcareous  degeneration  is  a distinct  disease, 
or,  an  “after  change  in  some  local  deposit  of  fibrin,”  is  an  open 
question. 

Varix ; Varicose  Disease  of  the  Veins  and  Phlebolithes. 

The  term  “ varicose  vein  ” is  unfortunate,  as  it  is  applied  to  any 
enlarged  tortuous  vessel,  to  such  as  have  been  already  described  as 
hypertrophied  veins,  and  to  others  that  are  clearly  due  to  some  diseased 
action  resulting  in  hypertrophy  with  dilatation.  In  the  sequel  the 
term  will  be  confined  to  the  latter  condition.  Varixis  commonly  an  affec- 
tion of  the  veins  in  the  lower  extremities,  and  mainly,  of  the  branches  of 
the  saphena  vein.  When  it  involves  the  submucous  vein  of  the  rectum 
it  is  called  a haemorrhoid,  and,  when  of  the  spermatic  a varicocele.  But 
“ all  the  veins  of  the  body  may  become  varicose,”  said  M.  Briquet  in 
1824.  In  1869,  a child,  aet.  4,  was  brought  to  me  with  a sacculated 
varix  the  size  of  a nut  connected  with  a vein  on  the  outer  side  of  : 
the  right  forearm  : it  had  been  coming  on  for  a year  and  a half. 
Taking  varix  of  the  lower  extremity  as  a type  of  the  affection,  it 
appears  as  a disease  involving  one  or  more,  and  in  extreme  cases  ■ 
all,  of  the  branches  of  the  saphena  vein.  In  most  instances  it  is  ■ 
confined  to  the  larger  trunks,  and  rarely  spreads  to  the  smaller: 
tributaries. 

In  some,  however,  the  affection  appears  to  begin  in  the  capillaries  of : 
the  skin,  and  spread  towards  the  larger  trunks,  and  such  cases  are 
most  common  in  women.  They  appear  as  “ clusters  of  diseased, 
venous  radicles  ” (Gay),  and  rarely  involve  other  than  the  smaller  - 
branches. 

It  must  not  he  thought,  however,  that  this  affection  is  one  of  the  < 
superficial  veins  alone,  for  such  is  not  the  case.  Boyer  asserted  this  - 
many  years  ago,  and  on  his  authority,  the  opinion  has  been  accepted.. 
Verneuil  corrected  the  error,  and,  in  the  ‘ Gazette  Hebdomadaire  ct 
Medicale,’  1855,  showed,  that  varix  is  as  often  a disease  of  the  deep 
veins  as  of  the  subcutaneous — the  latter  often  indicating  the  existence 
of  the  former.  He  believed,  moreover,  that  the  intramuscular  veins  ■ 
are  sometimes  affected  without  the  subcutaneous.  Hilton  and  more  re- 
cently Callender  has  told  us,  that  the  varix  of  a subcutaneous  vein  is 
found  wherever  the  intramuscular  veins  pass  into  the  subcutaneous,  men- 
tioning that  “ the  valves  obstruct  below,  and  the  column  of  obstructed, 
slow-moving  blood  resists  above.”  He  has  failed,  however,  to  confirm 
Verneuil’s  remarks,  that  varix  of  the  intramuscular  branches  is  constant. 

Mr.  Gay,  an  able  author  on  varicose  veins  (1868),  says,  after 
many  dissections,  that  “with  superficial  varicosity  there  are  other 
serious  lesions  affecting  both  arteries  and  veins,  deep  and  superficial, 
such  as  would  lead  to  the  conclusion  that  the  general  circulation 
has  been  subject  to  a very  considerable  and  long-standing  embarrass-  | 
ment,  some  incompetency  of  the  arterial  system  or  impediment  to 
the  venous,  or  both  combined;”  and  these  conclusions  are  probably  'I 
correct. 
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The  causes  oi  varicose  disease  of  the  vein  are  obscure.  Surgeons  Causes  of 
of  the  past  regarded  such  affections  as  the  invariable  result  of  some  varicose 
obstruction  to  the  venous  circulation,  such  as  prolonged  standing,  the 
presence  of  abdominal  or  pelvic  tumours — pathological,  fsecal,  or 
foetal;  patients  of  a relaxed  and  feeble  habit  naturally  suffering  more 
than  the  robust;  and,  in,  a measure,  doubtless  their  opinions  were 
correct.  Mr.  Herapath,  of  Bristol,  maintained  that  the  cause  of  varix 
was  the  narrowing  of  the  saphenous  opening  of  the  thigh,  and  cases 
are  on  record  where  its  enlargement  proved  of  value ; facts  however, 
are  wanting  to  support  this  view.  General  testimony  also  admits  that 
this  disease  is  as  common  in  the  higher  as  in  the  lower  ranks  of  life  ; 
and  in  women  as  in  men ; that  it  is  as  frequent  on  the  right  as  the 
left  side,  and  more  frequently  on  beth  ; that  it  is  a disease  of  the  young 
as  much  as  of  the  middle-aged ; that  it  is  met  with  in  the  strong  and 
healthy  as  well  as  in  the  feeble  and  cachectic;  in  fact,  it  is  found  under 
every  condition  of  life  and  in  every  variety  of  subject.  Some  evidence 
exists  that  gout  and  hereditary  predisposition  are  efficient  causes, 
with  local  injuries  and  prolonged  muscular  exertion. 

The  symptoms  vary  according  to  the  place  of  its  origin.  When  it  Symptoms, 
commences  in  the  venous  capillaries — its  common  seat  in  women — it 
appears  as  a fine  capillary  injection  giving  an  arborescent  appearance  to 
the  skin,  with  more  or  less  congestion ; and,  as  it  e.xtends,  the  larger 
venous  trunks  become  involved,  the  main  trunks  being  rarely 
affected. 

When  it  originates  in  a large  trunk,  the  varix  may  appear  as  a fusi- 
form enlargement,  or  a simple  dilatation  of  the  whole  length  of  the 
vein.  In  some  there  will  be  thinning  of  the  venous  coats,  in  others 
a thickening,  whilst  in  a third  class,  one  part  will  appear  thin  and 
another  thick. 

Again  the  affected  vein  becomes  tortuous  and 
extreme  degree,  and  it  is  far  from  unusual  to  find  it 
the  diameter  of  a finger  (Fig.  162).  The  valves  of  the 
veins  under  these  circumstances  are  clearly  lost,  not, 
however,  from  a yielding,  due  to  backward  pressure 
of  the  column,  but  from  their  action  being  rendered 
imperfect  by  the  dilatation  of  the  vein  behind;  the 
“valve  cusps  being  unable  to  meet  and  close  the 
canal  shrink  and  atrophy.” 

As  the  disease  progresses  the  tissues  around  the 
affected  vein  become  gradually  absorbed ; the  skin 
is  thinned  and  even  the  bone  grooved;  the  skin 
indeed  becoming  so  thin  as  even  to  rupture,  and, 
a fatal  hajmorrhage  is  far  from  being  a rare 

0 result.  At  Guy’s  during  the  last  few  years  several 

01  cases  of  this  sort  have  taken  place.  Subcutaneous 
il  rupture  of  the  vein  may  at  times  occur,  of  which  I 
> saw  a severe  instance  in  a man  set.  62,  in  1858. 

More  frequently,  however,  the  soft  parts  around  the 
a diseased  vein  thicken  or  infiame.  They  thicken  from 
uf  a kind  of  passive  exudation  into  the  cellular  tissue, 

) the  result  of  impeded  venous  circulation,  and  give 
( rise  to  a slightly  anasarcous  condition  of  the  part,  which  in  chronic 
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cases  becomes  somewhat  permanent,  producing  what  Liston  so  well 
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cRiiliu '"'*'***  l^lescribecl  as  a “solid  oedema.”  In  extreme  instances,  this  solid  oedema 
is  so  marked  as  to  give  rise  to  appearances  similar  to  the  disease  called 
“ elephas,”  or  Arabian  elephantiasis. 

May  inflame.  On  the  other  hand,  it  is  a very  common  result  for  the  cellular  tissue 
around  the  vein  to  inflame,  and  probably  the  vein  itself.  The  parts 
around  the  varix  or  tortuous  vein  become  indurated,  red,  and  painful. 
In  healthy  subjects  this  inflammation  may  end  as  an  adhesive  one 
(local  adhesive  phlebitis),  and  in  the  feeble  as  a suppurative;  local 
or  diffused  abscesses  subsequently  showing  themselves.  When  the 
powers  of  the  patient  are  very  low,  or  blood  poisoning  takes  place,  that 
terrible  disease,  unhealthy  suppurative  phlebitis,  previously  described, 
may  ensue. 

In  the  early  period  of  the  disease,  an  aching  of  the  limhs  on  standing, 
or  after  exercise,  may  be  the  only  symptom,  a local  pain  occasionally  iu- 
dicating  the  seat.  In  a more  advanced  period,  oedema  around  the  ankle 
may  be  observed. 

When  the  femoral  vein,  where  the  grand  venous  junction  takes  place 
simulate  at  the  saphenous  opening  becomes  dilated,  the  swelling  may,  on  a 
careless  examination,  be  mistaken  for  a femoral  hernia,  for  both  will 
disappear  on  the  patient  assuming  the  recumbent  posture,  and  reappear 
on  his  coughing.  There  is,  however,  this  point  of  distinction,  that  while 
by  local  pressure  on  tbe  crural  ring  a femoral  hernia  can  be  kept  in 
its  position,  a femoral  varix  can  be  made  to  enlarge. 

As  a secondary  result  of  varicose  disease,  tbe  blood  in  the  vein  may 
coagulate  giving  rise  to  thrombosis,  and  this  coagulum  may  break  up 
causing  a local  abscess,  or,  it  may  wither  and  organize,  causing  occlusion 
of  the  vein,  and,  consequently  a partial  cure.  There  is  reason  also  to 
believe,  that  this  may  dry  up  and  become  so  altered  as  to  form  what 
are  known  as  phlebolithes,  as  these  have  a laminated  character,  and,  in 
Dr.  Franklin’s  analysis  are  said  to  be  composed  of  protein  matter  and 
phosphate  of  lime,  with  a little  sulphate  of  potash  and  lime. 

With  varicose  disease  of  the  veins  there  is  very  frequently  associated 
an  eczematous  condition  of  the  leg,  the  eczema  being  apparently  due 
to  the  feeble  venous  circulation  of  the  part.  If  this  eczema  be  neg- 
lected, a superficial  ulceration  of  the  skin  may  ensue,  and  if  no  atten-  , 
tion  be  paid  to  this  condition,  the  ulcer  becomes  chronic.  But 
beyond  this,  no  special  form  of  ulcer  can  be  said  to  exist  as  a result  of 
varicose  veins,  in  fact,  there  are  no  “varicose  ulcers.”  In  practice  ' 
every  variety  of  ulcer  is  found  associated  with  varicose  disease,  and 
the  existence  of  the  latter,  doubtless  renders  the  repair  of  the  former 
somewhat  more  difficult.  Thus  it  appears  that  chronic  indolent 
sores  associated  with  varicose  diseases  have  been  termed  “ varicose 
ulcers.” 

Treatment. — Varicose  disease  of  the  veins  in  its  early  stage  is  very 
amenable  to  treatment,  but,  later  on,  none  are  more  obstinate ; the 
patient  being  only  relieved,  and  rarely  cured.  Happily,  however, 
under  common  care  it  never  threatens  life. 

When  the  affection  is  first  discovered,  the  local  treatment  must  be 
directed  to  assist  the  venous  circulation  by  tbe  raised  position  of  the 
limb,  the  patient  being  recumbent ; friction,  too,  should  be  steadily  ap- 
plied upwards;  all  sitting,  standing,  or  walking  be  strictly  prohibited; 
and,  when  possible,  this  treatment  should  be  persevered  in  for  three  or 
four  weeks.  When  exercise  is  allowed,  steady  pressure  by  a well-applied 
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bandage  from  below  upwards  should  be  maintained,  or  an  elastic  stock- 
ing worn,  and,  in  the  course  of  time,  the  extent  of  which  greatly  varies, 
a cure  may  be  effected  and  maintained. 

During  this  time,  the  general  treatment  must  not  be  neglected.  General. 
Where  the  powers  are  feeble,  tonics  must  be  given,  and  of  these,  iron  is 
the  best;  twenty  drops  of  the  tincture  of  the  perchloride,  with  ten  of 
the  tincture  of  nux  vomica  being  an  excellent  compound. 

A generous  diet  must  be  given  when  indicated,  and  the  reverse 
where  the  portal  system  has  been  overgorged  by  excess.  Mild  aperi- 
ents are  always  of  value  under  these  circumstances,  salines  being  pre- 
ferable to  the  purgative  extracts.  The  natural  waters  are  of  great 
value. 

When  rest  cannot  be  given,  well-applied  pressure  must  be  relied  Pressure, 
upon,  the  best  forma  being  a pad  of  cotton  wool  over  the  part  with 
a bandage  of  Dommett’s  or  elastic  tissue,  applied  from  the  toes 
upwards,  or  good  strapping  eveuly  applied.  The  patient  must  be 
impressed,  however,  with  the  necessity  of  assuming  the  horizontal 
position  ai  much  as  he  can ; aiding  the  circulation  by  friction  as 
already  iixlicated,  and  by  general  treatment.  The  bandage  should 
always  be  out  on  before  the  legs  are  moved  off  the  bed,  and  removed 
only  after  the  recumbent  position  is  again  resumed. 

In  bad  rases  of  local  varix,  the  pressure  may  be  more  local  and  per- 
manent ; 8 pad  of  cotton  wool  well  fixed  on  by  strapping  being  very 
I valuable.  When  the  veins  are  inflamed,  they  must  be  treated  on  prin- 
I ciples  alretdy  laid  down  in  the  chapter  on  phlebitis. 

If  a veil  burst,  bleeding  can  be  controlled  by  the  application  of  When  vein 
a finger  t)  the  spot,  and  any  further  flow  is  prevented  by  the  eleva- 
tion  of  tie  limb.  A pad  carefully  adjusted  to  the  bleeding  point 
and  fixed  iy  strapping  applied  like  a bandage  or  by  a roller,  makes  the 
patient  safe. 

Operations  for  Varicose  Disease  of  the  Veins. 

It  has  bien  observed,  that  nature  not  unfrequeutly  obliterates  a vari-  Natural 
cose  vein  ly  means  of  a coagulum  which  subsequently  contracts  and  even  ° 
organizes, he  clot  and  vein  together  forming  an  impervious  cord.  Acting 
on  this  kmwledge,  surgeons  now  endeavour  to  make  use  of  nature’s  Surgical 
processes,  ind,  by  artificial  means,  to  induce  coagulation  of  the  blood  in  ° 

some  porton  of  the  varicose  vessel  with  the  hope  that  it  may  contract ; obiiterutiou. 
or,  so  to  distroy  some  part  of  the  vein  itself  as  to  compel  the  circulation 
to  find  amther  course.  This  is  the  so-called  “ radical  cure” — but  it  is  to 
■J  be  thouglt  of  only,  as  Mr.  Gay  so  truly  says,  when  the  vein  is  hope- 
4 lessly  deteriorated,  or  so  inflamed  and  painful  as  to  threaten  to  burst; 

’)  or,  in  case  in  which  all  palliative  and  other  treatment  is  inapplicable 
1 or  has  faiad. 

9 Caustio  were  employed  by  Mayo  for  this  purpose,  and  also  by  Caustics. 

0 Brodie,  toy,  and  others.  They  should  be  thus  applied  : — A small  piece 
of  Vienia  paste  (composed  of  four  parts  of  potassa  fusa  and  four  of 

li  quicklime  made  into  a paste  with  spirits  of  wine  prior  to  its  applica- 
■T  tion),  or  hloride  of  zinc  paste  of  the  size  of  a small  pea,  should  be  ap- 
» plied  upci  the  vein — the  surrounding  skin  being  previously  protected  by 

1 a ring  o'  plaster  carefully  adjusted;  the  paste  should  be  fixed  on  and 
t left,  the  object  being  to  cause  a slough  through  the  tissues  into  the 
li  vein,  liis  slough  should  not  be  large,  but  three,  four,  or  more 
q applicatms  may  be  simultaneously  made  about  an  inch  apart,  in  order 
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to  guarantee  success.  The  caustic  may  be  left  for  twelve  or  twenty- 
four  hours  and  then  removed,  water  dressings  being  afterwards  applied 
to  the  part.  During  all  this  treatment,  the  patient  must  be  kept  in 
bed  with  the  limb  raised. 

Subcutaneous  division  of  the  vein  was  practised  by  Brodie,  but  after 
some  experience,  he  came  to  the  conclusion,  that  “it  really  a|)pears  it  is 
not  worth  patients’  while  to  submit  to  it.” 

Excision  of  a portion  of  the  diseased  vein  has  likewise  been  employed 
with  some  success.  My  colleague,  Mr.  Davies  Colley,  in  1874  rein- 
troduced the  practice  (‘  Guy’s  Hosp.  Rep.,’  vol.  xx,  series  iii),  which  has 
been  followed  by  Mr.  Howse  and  others.  The  operation  consists  in 
the  exposure  of  the  varix  by  a free  iucision  and  its  removal  axter  the 
application  of  a carbolised  catgut  ligature  to  the  trunk  of  the  diseased 
vein  above  and  below.  Mr.  Marshall,  also,  in  1875,  adopted  a like 
practice  (‘  Lancet,’  June  23rd,  1875),  taking  away  some  inches  of  dis- 
eased vein  with  forceps  and  scissors,  after  having  isolated  the  portion  to 
be  removed  by  means  of  pins  passed  under  the  vein  above  and  below.  I 
think  the  operation  is  beneficial  when  the  varix  is  local  and  requires 
surgical  interference. 

Another  operation  much  favoured  and  practised  is  that  of  acupres- 
sure. It  is  performed  by  passing  a pin  beneath  the  vein,  but  not  through 
it,  as  in  Davat’s  plan,  and  obstructing  the  circulation  throughtbe  vein 
by  means  of  a twisted  suture  either  of  silk,  india-rubber,  or  wm  applied 
round  the  pin,  or,  by  a piece  of  thin  india  rubber  stretched  across  it 
on  the  pin,  as  suggested  by  Mr.  Lee.  Two  or  even  six  of  tiese  acu- 
pressure needles  may  be  inserted  about  an  inch  or  an  inch  aid  a-half 
apart,  according  to  the  extent  of  the  disease.  Mr.  Lee  employs  also 
the  subcutaneous  division  of  the  vein  between  the  pins  at  the  sane  time, 
and  my  own  experience  confirms  the  wisdom  of  this  practre.  Mr. 
Wood  employs  an  elastic  steel  spring  to  keep  up  tension  on  theligature 
till  it  cuts  its  way  through  the  vein. 

On  several  occasions,  having  obstructed  the  circulation  thrcugh  the 
vein  as  already  described,  I have  injected  the  vein  between  the  jins  with 
perchloride  of  iron,  one  drop  being  generally  sufficient  to  causecoagula- 
tion  of  the  blood ; in  others,  I have  used  a concentrated  sohtion  of 
tannin;  and  in  all,  a good  result  ensued.  The  syringe  shouldbe  that 
used  for  hypodermic  injections. 

The  time  for  withdrawal  of  the  pins  varies  according  to  tie  effect 
intended  to  be  produced.  When  inserted  to  induce  coagulatim  of  the 
blood  only  and  not  inflammation,  they  may  be  withdrawn  on  be  third 
or  fourth  day,  and,  in  the  practice  suggested  of  acupressure  and  hjection 
this  plan  should  be  followed.  Sir  W.  Fergusson  states,  “ they  siould  be 
left  until  they  have  excited  considerable  swelling  and  slight  uleration, 
and  in  some  instances,  where  the  former  is  not  very  conspicucas,  they 
may  be  permitted  to  separate  by  ulceration  through  both  vein  aid  skin. 
I recommend  that  the  process  of  inflammation  should  be  more  iuplicitly 
relied  upon  than  that  of  coagulation.”  He  adds,  moreover,  tha  he  has 
not  met  with  any  seriously  unpleasant  effects  out  of  the  nvmerous 
instances  in  which  it  has  been  employed. 

It  must  be  repeated,  however,  that  these  operations  should  b prac- 
tised  only  in  extreme  cases  and  not  where  pialliative  treatnent  is 
applicable.  When  a vein  threatens  to  burst,  or  bas  burst  and  encmgere 
life,  surgical  treatment  is  justifiable. 
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Mr.  Gay  called  attention  (Lond.  Med.  Soc.,  Oct.,  1871)  to  a class  Gay  on 
of  cases  in  which  the  superficial  or  complementary  veins,  as  he 
calls  them,  are  obliterated ; and,  as  a result,  the  return  of  the  venous  seated  veins, 
blood  is  carried  on  entirely  by  the  deep  veins.  These  consequently 
become  diseased,  the  circulation  through  them  grows  feeble,  and 
degeneration  of  the  tissues  ensues,  associated  with  deep-seated  solid 
oedema  of  the  limb,  not  subcutaneous  oedema,  which  belongs  to  ob- 
struction only  in  the  subcutaneous  veins.  For  this  disorder  exercise, 
warm  applications,  tonics,  &c.,  are  required  ; but  bandages  and  rest  do 
harm. 

Venesection. 

At  the  present  time  this  operation  is  very  rare  indeed,  and  On  yene- 
at  Guy’s  Hospital  it  is  as  rare  as,  if  not  more  so  than,  amputation,  section. 
Forty  years  ago  it  was  one  of  the  most  common,  and  there  seems  some 
reason  to  believe  that  it  will  soon  be  practised  again  with  greater 
frequency,  especially  when  we  find  Sir  James  Paget  asserting 
“that  we  undoubtedly  over-value  i ’’“blood,  and  estimate  too  cautiously 
the  loss  of  it that  “ the  loss  of  blood  up  to  fainting  and  in  some  cases 
I remember,  with  those  epileptiform  convulsions  that  come  with  the 
loss  of  blood,  is  absolutely  harmless,”  that  is,  when  performed  upon  a 
large  series  of  healthy  persons,  as  was  the  custom  in  his  student’s 
days.  (‘  Lancet,’  Aug.  15th,  1874.) 

Fiq.  163. 


It  is  not  a difficult  operation,  but  requires  nicety  and  care.  It  Mode  of 
is  usually  performed  at  the  bend  of  the  elbow.  The  first  thing  the  operating, 
surgeon^  has  to  do  is,  to  render  the  veins  prominent  by  arresting  the 
circulation  thi’ough  them  by  means  of  a piece  of  broad  tape  or  narrow 
bandage  carried  twice  round  the  arm  a few  inches  above  the  elbow, 
and  tied  in  a bow,  but  not  tight  enough  to  stop  pulsation  in  the 
arteries  (Fig.  163).  He  then  selects  the  vein,  the  largest  being  the 
best.  Where  the  outer  vein  or  median  cephalic  is  of  good  size,  it 
should  be  chosen,  as  the  inner  or  median  basilic  lies  immediately 
over  the  brachial  artery  ; either,  however,  may  be  selected,  care  being 
observed  not  to  go  through  the  vein.  He  should  also  assure  him- 
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self  that  no  malposition  of  the  artery  exists,  as  many  cases  are  on 
record  where  a superficial  artery  has  been  opened  for  a vein. 

The  vessel  then  having  been  se- 
lected, the  surgeon  should  stand 
in  front  of  the  extended  arm 
and  hold  it  with  his  left  hand, 
the  thumb  being  fixed  on  the  vein 
below  the  spot  which  is  to  be 
opened.  With  his  right  hand,  an 
oblique  incision,  not  a puncture, 
should  be  made  through  the 
skin  into  the  vein,  describing 
with  the  lancet  a semicircular 
movement.  The  bleeding  basin 
having  been  brought  close  to  the 
arm,  the  surgeon’s  left  thumb 
may  be  removed,  and  the  stream 
of  blood  allowed  to  flow.  If 
this  be  feeble,  the  patient  may 
be  asked  to  grasp  a stick  and 
put  the  muscles  of  the  forearm 
well  into  action. 

The  required  amount  of  blood 
having  been  withdrawn,  the  tape 
can  be  removed,  the  left  thumb 
of  the  operator  being  applied 
to  the  wound,  and  the  parts 
cleansed.  A pad  of  lint  is  then 
to  he  placed  over  the  incision, 
its  edges  kept  well  in  contact, 
the  thumb  being  slipped  down- 
wards to  allow  of  the  adjustment  of  the  pad,  which  is  to  be  fixed  by  a 
figure-of-8  bandage  (Fig.  164).  The  arm  should  then  be  slightly  bent, 
care  being  taken  that  the  pad  does  not  slip  during  this  process. 

On  the  second  or  third  day,  the  pad  may  be  removed,  the  wound 
having  probably  healed  by  that  time. 

Opening  the  external  jugular  vein  is  sometimes  called  for,  particu- 
larly when  venesection  is  required  in  a child,  and  that  part  of  the  vein 
whei’e  it  passes  over  the  sterno-mastoid  muscle  should  be  selected. 
The  vein  can  be  steadied  and  rendered  prominent  by  the  left  thumb  of 
the  surgeon  applied  at  the  root  of  the  neck  above  the  clavicle,  or  this 
may  be  done  by  means  of  a pad.  It  then  is  to  be  opened  with  the  lancet 
by  an  incision  made  in  the  course  of  the  sterno-mastoid  muscle, 
and  consequently  across  the  platysma.  Blood  will  then  flow  freely  ; 
and  when  enough  has  been  taken  the  wound  should  he  closed  by  means 
of  a pad  carefully  adjusted.  The  thumb,  which  hitherto  has  been  acting 
as  a compress,  may  then  be  removed.  The  pad  should  be  fixed  by  good 
strapping. 

In  both  these  operations  of  venesection,  if  the  wound  in  the  skin  be 
made  smaller  than  that  in  the  vein,  or  the  position  of  the  arm  be 
changed,  a blood  tumour  or  thrombus  may  form  from  the  escape  of 
blood  beneath  the  integument;  and  if  this  interferes  with  the  flow 
of  blood,  instead  of  reintroducing  the  lancet,  the  best  practice  is  to 


Fiq.  164. 


After  veuesection. — From  Heath. 
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untie  the  arm  and  apply  a pad  to  the  wound,  opening  a vein  in  the 
other  arm. 

In  fat  subjects  there  is  occasionally  some  difiSculty  in  finding  a vein. 

'•  Friction  of  the  surface  of  the  forearm  will  at  times  help  the  surgeon, 

) or,  the  application  of  a hot  flannel  round  the  arm,  which  should  he 
I made  to  hang  down  by  the  side  of  the  body.  When  these  means  fail 
1 and  venesection  is  imperative,  a vein  of  the  foot  may  be  opened. 

In  opening  the  jugular  vein,  great  care  must  be  taken  not  to  Avoid  air 
I admit  air  into  it  by  the  removal  of  the  thumb  during  the  opera-  ^ 

i tion  and  until  the  pad  has  been  adjusted,  otherwise  life  may  be  en- 
; dangered. 

Gross,  Dr.  S.  Jl'.,  ‘American  Journ.  of  Med.  Science,’  1867  and  1871. — Callender, 

I ‘ Holmes’s  System  of  Surgery,’  2nd  ed.,  1870. — Travers,  ‘ Surgical  Essays,’  1818. — 

I Langenbeck,  of  Berlin,  ‘ .irchiv  fur  Klinisclie  Chir.,’  1860. — Arnott,  ‘ Med.-Chir.  Trans.,’ 
vol.  XV,  1829. — Lee,  Henry,  ‘Disease  of  Veins,’  1866 — Greene,  yamej  S.,  Dorchester, 

I Mass.,  ‘American  Journ.  of  Med.  Science,’  186-t. — Gay,  ‘Varicose  Diseases  of  Leg,’ 

: 1868. 
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CHAPTER  XII. 

AFFECTIONS  OF  THE  LIPS,  MOUTH,  TONGUE,  PALATE,  AND 

TONSIL. 

Wounds  of  the  Lip. 

Undkk  all  circumstances  these  wounds  should  be  well  cleansed  and  Wounds  of 
all  foreign  bodies  removed.  They  should  always  be  brought  together 
j by  sutures,  which  ought,  if  any  gaping  exists,  to  be  deeply  inserted,  as 
i less  deformity  is  likely  to  follow  this  practice  than  when  the  parts  are 
I left  to  granulate.  Superficial  wounds  in  the  inside  from  the  teeth  may 
S be  left  to  granulate.  When  much  bleeding  exists  the  surgeon  should 
i examine  the  part  with  care,  as  Erichsen  adduces  a case  in  which  so 
I much  blood  was  lost  from  the  coronary  artery,  swallowed,  and  brought 
; up  again  by  vomiting,  as  to  lead  to  the  suspicion  of  some  internal 
I injury.  Sutures  in  the  lip  are  almost  always  removable  on  the  second 
I or  third  day.  Plaster,  as  a rule,  is  not  required. 

Congenital  Fissures  of  the  Lips 

occur  more  frequently  as  harelip  than  in  any  other  form.  Sir  W.  Fer-  Fissures  of 
« gusson  has,  however,  quoted  three  cases  in  his  ‘ Practical  Surgery,’  ^'Ps- 
in  which  the  fissure  extended  from  the  angle  of  the  mouth,  in  one 
N case  to  the  malar  bone,  in  the  second  tow’ards  the  angle  of  the  jaw,  and 
1 in  the  third  to  the  base  of  the  lower  jaw.  The  treatment  of  these 
should  be  the  same  as  for  harelip. 


508 


Harelip. 

How 

occurriug. 


May  be 
double. 


AFFECTIONS  OF  THE  LIPS,  MOUTH,  ETC. 


Fig.  165. 


Harelip. 

This  congenital  deformity  is  due  to  a want  of  union  between  the 
natural  centres  of  development  of  the  upper 
lip.  Thus  the  upper  lip  is  made  up  of  a central 
and  two  lateral  portions,  the  central  being  con- 
nected with  the  intermaxillary  bones,  and  the 
lateral,  with  the  superior  maxillary  (Fig.  165). 
A want  of  union  between  tbe  central  and  lateral 
piece  on  one  side  gives  rise  to  simple  harelip ; a 
want  of  union  between  the  central  and  lateral 
jiieces  to  double  harelip. 

^ When  the  fissnre  is  central — a very  rare  con- 
dition — the  intermaxillary  bones  are  either 
absent  or  divided.  A specimen  of  the  former 
exists  in  the  museum  of  the  Eoyal  College  of 
Surgeons,  London,  and  a drawing  of  a like  case 
taken  from  a patient  of  my  colleague,  Mr.  Ho  wse, 
is  seen  in  Fig.  166.  These  fissures  may  be 
partial  or  complete,  and  may  involve  the  skin 
alone  as  also  the  bone,  and  the  latter  in  variable  degrees. 

I have  seen  in  the  lip  of  an  adult  (Fig.  167)  a congenital  cicatrix  on 


Showing  the  develop- 
ment of  the  intermn.’t- 
illary  and  maxillary 
bones. — From  Fergiis- 
son. 


Fig,  IGG. 


the  left  side  of  tbe  upper  lip  with  a slight  elevation 
of  its  mucous  margin,  said  to  be  the  very  earliest 
indication  of  a harelip,  and  the  child  of  this  wo- 
man had  a complete  fissure.  In  more  complicated 
cases,  the  cleft  wiU  extend  through  the  alveolar 
process  in  a line  corresponding  with  the  labial 
fissure ; in  others  it  will  involve  the  hard  palate  ; 
while  in  a still  worse  class  both  hard  and  soft  palate 
will  be  fissured. 

In  a small  percentage  of  the  cases — about  a 
tenth — the  harelip  is  double.  In  these,  it  is 
not  uncommon  to  find  a double  fissure  extend- 
ing through  the  palate ; the  two  superior  maxillae  with  the  skin  having 
failed  to  unite  with  the  intermaxillary  bones.  Under  these  circum- 
stances, the  intermaxillary  bones  will  often  project,  covered  with 
a small  flap  of  skin,  and  at  times  even  stand  out  from  the  tip  of  the 
nose.  In  a rare  case  (illustrated  in  Fig.  171),  the  fissure  involved  the 
lip  and  intermaxillary  bones  alone,  the  maxillae  being  complete. 


Central  fissure  of  lip, 
with  deficiency  of  in- 
termaxillary bones. 
Mr.  Howae’a  case. 


Fig.  167. 


Fig.  168 


Fig.  169. 


A 


Drawings  illustrating  the  different  degrees  of  single  harelip. 

These  points  are  well  illustrated  in  the  annexed  drawings  which 
have  been  taken  from  patients  to  show  the  different  degrees  of  the 
deformity. 


i 
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This  affection  is  more  frequent  on  the  left  than  on  the  right  side  of 
the  mouth,  and  is  more  common  in  males  than  females,  while  in 

Fig.  170.  Fig.  171. 


Double  harelip. 

the  more  complicated  this  disproportion  becomes  more  striking. 

Thus,  in  an  analysis  of  cases  to  be  found  in  my  ‘ Lettsomian  Lectures 
on  the  Surgical  Diseases  of  Children,’  1863,  four  fifths  of  the  had  cases 
were  in  boys,  those  of  double  harelip  almost  always  being  found  in  the 
male  sex. 

Treatment. — When  ought  a child  with  harelip  to  be  operated  upon  ? Treatment. 
Sir  W.  Fergusson  says,  “ I am  of  opinion  that  the  earlier  the  operation  is  Time  for 
performed  the  better — assuredly  before  teething;”  and  the  majority  of  operation, 
surgeons  would  support  this  opinion.  Judging  from  my  own  experience 
I am  not  disposed  to  coincide  altogether  with  this  opinion,  for  in  my 
analysis  of  cases  at  Guy’s  Hospital,  a larger  number  of  failures  followed 
the  operation  when  performed  during  the  first  few  weeks  of  life  than 
after  the  third  month.  In  healthy  infants,  it  is  probable  that  success 
may  attend  the  operation  whenever  undertaken  ; but  in  the  more  feeble 
it  is  equally  probable  that  success  will  be  more  certain  at  a later  than 
at  a very  early  period.  Under  these  circumstances  I always  advise  the 
operation  to  be  postponed  until  after  the  third  month ; that  is,  when 
no  necessity  exists  to  hurry  on  the  operation  such  as  inability  to  take 
food,  &c.  On  account  of  this  last-named  condition,  I have  operated 
with  complete  success  on  the  fifth  day. 

The  position  of  the  patient  is  important.  If  an  infant,  the  whole  How  to  hold 
body  and  arms  should  be  bound  round  with  a good  towel,  and  the  tke  patieut. 
head  fixed  by  the  hands  of  an  assistant  placed 
on  either  side.  The  child  should  be  firmly 
held  in  a nurse’s  lap,  in  the  sitting  posture 
(Fig.  172). 

If  an  older  child,  the  semi-recumbent  position 
should  be  chosen  with  the  head  raised  on  a pillow 
and  fixed  as  directed  above.  Under  these  circum- 
stances chloroform  should  always  be  administered. 

When  given  to  an  infant,  the  head  may  be  laid 
on  the  surgeon’s  knees,  the  body  on  the  nurse’s. 

The  operator  may  sit  or  stand  behind  the 
patient  when  the  recumbent  position  is  selected, 
or,  at  one  side,  if  the  patient  be  sitting. 

The  operation. — Anmsthetics  may  be  given 
without  fear  in  such  cases,  although  in  uncom- 
plicated examples  the  operation  is  so  expedi- 
tiously performed  as  not  to  render  it  essential. 

I operate  as  frequently  without  as  with  it. 


Fig.  172. 


510 


AFFECTIONS  OF  THE  LIPS,  MOUTH,  ETC. 


Objects. 


Mode  of 
operation. 


Use  of  pins. 


Use  of 
sutures. 


Hainsby’s 

truss. 


The  surgeon  has  two  main  objects  in  view  in  the  operation,  viz.  to 
pare  the  edges  of  the  fissure,  and  to  adapt  them,  so  as  to  render  the 
deformity  as  slight  as  possible.  But  before  this  an  important  prelimi- 
nary step  demands  attention,  on  which  the  success  of  the  case 
materially  rests,  and  that  is,  the  free  separation  of  both  sides  of  the  lip 
from  the  alveoli,  and,  when  the  nostril  is  widely  expanded,  the  free 
separation  of  the  ala  nasi  from  the  bone ; the  object  of  this  step  being 
to  allow  the  soft  parts  to  move  freely  over  the  bones  and  to  be  brought 
the  more  readily  into  apposition.  Some  save  the  true  frsenum  and 
divide  all  other  adhesions ; but  from  my  experience,  I see  no  necessity 
for  this  practice.  To  pare  the  edges  of  the  cleft,  the  knife  should  be 
employed ; such  an  instrument  making  a cleaner  section  than  scissors, 
and  this  cleanness  of  the  incision  is  a point  of  importance.  With 
respect  to  the  form  of  incision,  numbers  have  been  devised,  but  most 
surgeons  fall  back  upon  the  old-fashioned  straight  one,  commencing 
at  the  apex  of  the  cleft  and  ending  at  its  free  border,  care  being 
taken  to  cut  off  a good  piece.  The  plan  I now  always  follow  when 
the  knife  reaches  the  red  border  of  the  lip,  is  to  turn  its  edge  obliquely 
towards  the  cleft,  thereby  saving  a portion  of  the  mucous  covering 
of  the  lip,  and  lessening  materially  the  notch  in  it  (Fig.  173).  The 
incision  then  having  been  made,  and  any  bleeding  vessel  twisted,  the 
surgeon  should  proceed  to  adjust  the  parts,  and  he  had  better  com- 
mence at  the  free  margin.  When  pins  are  used  they  should  be  fine, 
with  flat  heads,  and  one  should  be  introduced  about  a third  of  an  inch 
from  the  margin  of  the  wound  and  brought  out 
just  under  the  mucous  lining  of  the  lip,  reintro- 
duced on  the  opposite  side  and  passed  through  the 
lip.  The  edges  can  then  be  brought  together  by 
means  of  a twisted  suture,  care  being  taken  to  adapt 
accurately  the  parts  at  the  red  margin  of  the  lip. 
If  this  end  be  attained,  the  second  and  third  pins 
should  be  inserted  above,  one  close  to  the  nostril, 
the  second  between  the  two,  and  both  fastened 
separately.  If  the  interrupted  silk,  gut,  or  horse- 
hair suture  be  employed  instead  of  pins,  a practice  I 
greatly  prefer,  having  given  up  pins  in  simple  cases,  it  is  wise  to 

introduce  a needle  as  the  first  pinto  adjust 
the  parts,  and  then  insert  the  second  and 
third  stitches,  putting  in  afterwards  the 
marginal  suture  by  simply  drawing  the 
needle  that  had  been  introduced  as  a piu 
through  the  flaps.  In  some  cases,  it  is 
serviceable  to  insert  a fourth  suture  into 
the  red  border  of  tbe  lip  itself. 

After  the  operation  Hainsby’s  truss 
should  be  employed  when  possible  (Fig. 
174).  It  keeps  the  parts  well  together 
and  prevents  any  traction  upon  the  wound. 
It  is  an  invaluable  instrument,  inien  it 
cannot  be  obtained  the  cheeks  should  be 
well  drawn  forward  and  held  by  some  good 
Hainsby’s  truss.  plaster  applied  either  from  ear  to  ear  or 

from  the  temple  on  one  side  beneath  the  chin  to  the  temple  on  the 


Fig.  173. 


Operation  for 
single  liarebp. 


Fig.  174. 
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other.  When  pins  are  employed  this  practice  can  hardly  be  followed. 

The  sutures  or  pins  may  generally  be  removed  about  the  second  or 
third  day  at  the  latest,  and,  after  their  removal,  the  cheeks  must  be 
held  forward  by  strapping. 

Mr.  Maurice  Collis,  in  1866  (‘  Dub.  Quart.’),  in  an  able  paper  on  Collis’s 
harelip,  among  other  points  laid  great  stress  upon  the  propriety  of  sugsestions 
utilising  the  parings.  He  never  threw  away  a particle  of  them  but  gperStag  ° 
used  them  all.  I have  followed  his  suggestions  in  many  cases  with 
admirable  success,  and  am  disposed  to  think  that  where  the  lips  are 
thin  his  method  is  of  service.  His  operation  is  as  follows : — He 
first  made  an  incision  from  A to  B (Fig.  175),  throngh  the  thick- 
ness of  the  lip  down  to  the  mucous  membrane,  but  not  through  it, 
and  turned  the  flap  back.  On  the  other  side,  he  transfixed  the  lip  at 
c,  and  separated  the  flap  as  far  as  D,  dividing  the  flap  in  the  centre 
at  E.  He  then  brought  the  two  sides  together,  the  loose  lateral 
flaps  covering  in  the  semi-attached  one  in  the  central  bit.  The 
npper  flap  0 E was  fixed  by  a suture  to  A,  and  the  lower  flap 
E D to  B.  Two  intermediate  sutures  being  applied  (Fig.  176),  I 
thus  obtain,  says  Collis,  “ a lip  nearly  double  in  depth  what  I 
could  possibly  have  got  by  the  ordinary  incisions.”  Malgaigne’s 


Fig.  175. 


Fig.  176. 


Fig.  177- 


Collis’s  operation  for  harelip. 

operation  is,  in  a measure,  somewhat  similar  to  the  above,  utilising  as  it 
does  the  flaps  of  skin  by  turning  them  down  and  stitching  them  to- 
gether (Fig.  177).  In  some  cases,  one  of  the 
pared  edges  may  be  left  attached  and  united 
with  the  opposite  side  that  has  been  sloped  to 
receive  it.  This  suggestion  I had  from  Mr. 

Dix,  of  Hull,  in  1859.  (‘Med.  Timas  and  Gaz.,’ 

July  2nd.) 

Double  harelip. — When  this  is  uncomplicated 
with  bone  displacement,  it  can  be  dealt  with 
as  simple  harelip.  In  a general  way  it  is  well  to 
operate  on  both  sides  at  once,  more  particu- 
larly, if  the  lower  flaps  of  the  lateral  portions 
are  utilised  by  being  turned  down  and  united 
beneath  the  central  piece  (Fig.  179).  If 

there  be,  however,  much  separation,  and,  consequently,  traction 
upon  the  lateral  portions,  the  operations  upon  the  two  sides  should 
be  performed  separately. 

When  the  intermaxillary  bones  project  to  any  extent  and  are  sepa- 
rated from  the  maxillary,  there  will  be  some  difficulty  in  the  treatment. 
I believe  the  better  plan  is  to  remove  them  with  the  knife  or  scis- 
sors, for  when  broken  and  bent  back,  the  central  incisor  teeth  too  often 


Malgaigne’s 
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Malgiiigne’s  operation. 
From  Holmes. 
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the  projecting 
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1 


Utilise 
central  skin. 


Clieiloplastic 
operations  on 
lip. 


512  AFFECTIONS  OP  THE  LIPS,  MOUTH,  ETC. 


Fig. 178. 


Fig.  179. 


Operaiiou  tor  double  harelip. 


grow  in  some  abnormal  position  and  are  in  tbe  way.  When  removed, 

tile  maxillary  bones  subsequently 
approximate,  and  the  lateral  in- 
cisorteeth  frequently  assume  the  posi- 
tion of  the  central.  Sir  W.  Fergusson 
latterly  removed  these  bones,  or  the 
milk  tooth  with  its  bony  bed,  subcu- 
taneously, and,  I think,  with  advan- 
tage. When  they  are  pushed  so  for- 
ward as  to  form  a kind  of  appendage 
to  the  tip  of  the  nose,  as  seen  in  Fig.  180,  they  ought  to  be  removed. 
The  portion  of  skin  over  the  bones,  however,  must  always  be  utilised, 
either  to  form  a columna  nasi  where  none  existed,  as  in  Figs.  181  and 
182,  or,  to  be  brought  down,  and  inserted  between  the  two  lateral  por- 
tions of  the  lip. 

Wlien  primary  union  fails,  the  surgeon  can  often  succeed  by  scrap- 
ing the  surface  of  the  wound  and  re-applying  the  sutures ; and  he  may 
do  this,  although  tbe  parts  have  sloughed  at  first  as  soon  as  healthy 
granulations  appear. 

Fig.  180  Fig.  181.  Fm.  182. 


Before  operation. 


(From  patients.) 


Cheiloplastic  Operations. 

These  are  demanded  for  deformity  of  the  mouth  from  destructive 
ulceration  or  sloughing,  as  from  cancrum  oris,  and  are  somewhat 
similar  to  those  for  harelip.  When  undertaken  for  contraction  of  the 
mouth,  the  surgeon  should  always  try  and  turn  up  from  within  the 
mouth,  some  portion  of  the  mucous  membrane  to  cover  over  tbe  new 
angle,  and  thus  prevent  its  subsequent  contraction.  I have  done  this  in  j 
several  cases  with  gratifying  success ; one  of  which  is  figured  below.  The 
deformity  was  the  result  of  sloughing  after  fever.  At  times  new  tissue 
must  be  brought  up  from  the  chin  or  down  from  the  cheek.  Indeed, 


Fig.  183. 


Fig.  184. 


Fig.  185. 


Deformity  result  After  fust  After  second, 

of  sloughing.  operation. 

these  cases  tax  the  ingenuity  of  the  surgeon  to  the  utmost,  as  no 
general  rules  can  be  laid  down  regarding  them  j each  requiring  to  be 
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; dealt  with  on  its  own  merits.  But  this  much  may  he  said,  that  no  part 
I of  the  body  heals  so  rapidly  or  so  well  as  the  face,  and  in  none  are 
j plastic  operations  more  satisfactory. 

j Cancer  of  the  Lips. 

This  term  is  generally  applied  to  epithelioma  or  cancroid  disease.  Cancer  of  lip. 
true  cancer  or  carcinoma  being  very  rare.  It  is  a disease  of  middle  Period  of  life 
life,  four  out  of  five  cases  attacking  patients  between  forty  and  sixty 
years  of  age.  The  youngest  subject  I have  seen  affected  by  it  was  a 
sweep  set.  27,  and  the  oldest  also  a sweep  set.  86.  It  affects  the  lower 
lip  more  frequently  than  the  upper  in  the  proportion  of  25  to  1, 
and  men  more  than  women.  In  my  own  table  of  fifty-four  con- 
{ secutive  cases,  three  instances  of  the  latter  exist,  to  fifty-one  of  the 
former. 

Smoking,  or  rather  the  irritation  of  a pipe,  has  generally  been  Causes, 
ascribed  as  a common  cause,  and  it  is  probable  that  such  an  irritation 

I is  sufficient  to  set  up  the  disease  when  a predisposition  to  its  develop- 
ment already  exists.  It  is  interesting  to  note,  however,  that  in  fifty- 
four  consecutive  cases  in  which  I made  the  inquiry  nine,  had  never 
smoked,  and  this  proportion  is  probably,  in  this  country,  about  that  of 
the  non-smokers  amongst  the  male  population. 

The  disease  generally  commences  as  a dry  scab  on  the  red  margin  of  Origin  and 
the  lip ; and  it  may  be  that  this  scab  forms  over  a crack  or  excoriation,  progress, 
but  as  often  as  not  it  appears  alone ; occasionally  too  it  commences  as  a 
wart.  In  its  early  stage  the  progress  of  the  disease  is  generally  very  slow, 
and  only  when  some  ulcerative  action  appears  does  it  develop  more 
rapidly.  It  is  under  these  circumstances  that  the  patient  first  applies 
for  advice,  in  the  dry  stage,  the  disease  is  passed  by  unheeded. 

The  appearance  of  an  epithelial  cancer  is  tolerably  characteristic 
(Pig.  186) ; it  has  generally  an  irregular 
i warty  aspect,  but,  when  ulcerating,  has 
i thickened  everted  edges.  It  has  always 
• a well-defined  indurated  base.  When 
ulcerating,  it  discharges  a sanious  pus 
containing  epithelium  scales  in  abund- 
ance, and  when  dry,  it  is  covered  with 
a scab  of  the  same  material.  Micro- 
scopically it  contains  epithelial  elements 
arranged  in  capsules.  ( Vide  Fig.  32.) 

In  its  early  stage  it  seems  to  be  a 
local  disease  and  rarely  affecting  more 
i than  one  part  at  the  same  time.  I have, 

9 however,  seen  several  cases  in  which  two 
6 separate  centres  existed,  and  one  in 
9 which  there  were  three.  In  the  latter,two 

« growths  on  the  lower  lips  were  excised,  and  nine  years  subsequently 
a a similar  disease  attacked  the  tongue,  which  I removed  in  June,  1870, 
c with  the  galvanic  cautery  ecraseur. 

^ When  the  ulceration  stage  has  set  in,  if  the  disease  be  left  to  run  its 
fl course,  the  glands  beneath  the  jaw  will  probably  soon  become  affected. 

•9  Indeed,  under  these  circumstances,  the  progress  of  the  affection  will  be 
1 steady,  if  not  rapid,  and  goes  on  to  destroy  all  the  tissues  with  which 
t(  it  comes  in  contact — integument,  gums,  bone,  teeth,  and  glands.  It 
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Recurrence 
of  disease. 


destroys  life  by  exhaustion,  and  may  do  so  by  secondary  deposits  in  the 
lungs  or  viscera,  but  far  less  frequently  than  in  carcinoma. 

Treatment. — There  is  only  one  treatment  that  can  be  recommended, 
and  that  is,  the  speedy  removal  of  the  disease.  When  once  the  nature 
of  the  case  is  clear  the  sooner  the  growth  is  taken  away  the  better ; and, 
in  doing  this,  the  surgeon  must  also  deal  freely  with  the  surrounding 
parts.  He  had  better  err  by  removing  too  much  than  too  little  of  the 
surrounding  tissues.  To  tease  the  parts  with  mild  caustics  is  bad  prac- 
tice, as  it  merely  irritates  and  rarely  destroys  the  whole  growth. 
Caustics  cannot,  as  a rule,  be  recommended.  Excision  is  probably  the 
best  method.  When  the  disease  is  superficial,  it  may  be  sliced  off, 
leaving  the  parts  to  granulate ; when  it  involves  more  of  the  lip,  a 
V-shaped  piece  may  be  taken  out,  the  two  edges  being  brought  together 
as  in  harelip.  When  much  of  the  lip  is  affected,  the  whole  must  be 
removed,  and  a new  lip  formed  by  bringing  up  the  soft  parts  from  the 
chin  as  indicated  in  Figs.  187,  188. 

I have,  however,  with  the  galvanic  cautery  removed  many  superficial 
cancerous  tumours  of  the  lip  with  success,  having  isolated  the  growth 
with  pins,  and  then  removed  it  with  the  wire  passed  beneath  them. 

After  the  removal  of  the  disease,  a cure  may  follow ; but  in  the 


Fig.  187. 


Fig.  188. 


Diagram  showing  the  hnes  of  incision  for  new 
lip  after  removal  of  a cancer. 


Diagram  showing  position  of  flaps  when 
brought  up. 


majority  of  cases,  a return  takes  place,  and  generally  in  the  same  spot. 
Similar  treatment  must  again  be  resorted  to,  even  to  a second  and  third 
operation,  as  there  seems  reason  to  believe,  that,  after  each  opera- 
tion, a longer  interval  of  immunity  may  be  promised.  Thus,  a man 
who  had  a cancer  of  the  lip  removed  a year  after  its  appearance  was 
well  for  two  years,  when  a second  operation  was  required.  He  remained 
well  for  three  years,  when  a third  was  performed,  and  this  time  four 
years  elapsed  before  a return  took  place.  It  was  then  excised  for  a 
fourth  time. 

In  another  case,  a man,  set.  65,  had  a cancer  of  his  lip  removed 
fifteen  years  before  he  came  under  my  care.  He  remained  well  for 
eight,  when,  the  disease  returning  a second  operation  was  demanded ; 
and  seven  years  after  this  he  was  well.  Epithelioma  of  the  lip  is  of 
slow  growth.  I have  removed  one  from  a man,  set.  74,  of  twenty  years’, 
and  another  from  a man,  set.  50,  of  eight  years’  growth. 

Horny  Horny  growths  may  spring  from  the  lip  as  from  other  parts  of  the 

growl  s.  cutaneous  surface.  (Prep.  1678®,  Guy’s  Hosp.  Mus.) 
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Chancres,  syphilitic  or  otherwise,  are  at  times  met  with  on  the  lips.  Chancre  on 
and  so  the  surgeon  should  be  on  his  guard  not  to  mistake  them  for  hp. 
cancer.  They  have  neither  the  clinical  history  nor  aspect  of  such  an 
affection,  hut  make  much  more  rapid  progress.  They  are  likewise 
usually  attended  with  considerable  inflammatory  swelling  as  well  as 
with  secondary  glandular  enlargement.  They  are,  moreover,  usually 
met  with  in  younger  subjects  than  is  cancer.  When  syphilitic,  the 
constitutional  symptoms  will  mark  their  true  nature. 

Hypertrophy  of  the  Mucous  Glands  of  the  Lip. 

The  mucous  covering  of  the  lip  is  often  found  to  be  thickened,  two  Hypertrophy 
elevated  or  pendulous  portions  of  tissue  appearing,  one  on  either  side  of  of  the  mucous 
the  middle  line.  This  condition  authors  have  described  as  Hypertrophy,  ® 
though  the  name  does  not  appear  to  be  correct,  for,  on  removing  the  so- 
called  hypertrophied  mucous  membrane,  a number  of  small  granular 
1 bodies  the  size  of  hemp-seeds,  and  made  up  of  gland-cells,  are  always 
found  underlying  a healthy  mucous 
I membrane.  The  disease  appears, 

[ therefore,  to  be  due  to  an  increase 
i in  the  size  of  the  natural  glands,  and 
not  of  the  mucous  membrane  of 
the  part  (Fig.  189).  It  should  be 
I treated  only  by  the  careful  excision 
1 of  the  diseased  submucous  tissue — 
the  incision  being  made  in  the  line 
of  the  lip,  and  the  edges  brought 
j together  by  fine  sutures.  I have  seen 
c as  many  of  such  cases  in  the  upper 
1 as  in  the  lower  lip ; and  rarely  does 
t.  it  involve  both  lips.  I have  never 
f known  it  to  recur, 
j A genuine  hypertrophy  of  the  lip 
[ itself  is  a common  affection.  It  often 
i begins  as  a chronic  inflammation  of  the  part,  or  rather  oedema,  the  in- 
i flammatory  deposit  becoming  organised.  There  can  be  little  doubt  that 
c many  of  the  so-called  thick  strumous  lips  have  this  origin.  Attention 
1 to  the  general  health  and  its  improvement  are  the  means  by  which  any 
; cure  may  be  expected. 

Cystic  Tumours  of  the  Lip.  Cystic 

1 Mucous  cysts  are  often  seen  and  generally  in  the  lower  lip.  They 
i appear  as  tense,  globular,  and  at  times  semi-translucent  tumours  be- 
! neath  the  mucous  membrane,  and  are  readily  cured  by  excision  or 
■:  by  cutting  off  their  upper  wall  by  means  of  scissors  and  sharp-pointed 
i forceps.  An  incision  into  them  rarely  does  good.  They  contain  a 
1 glairy  mucoid  fluid.  On  several  occasions,  I have  turned  out  of  the  lip,  kdcuoid 
I from  beneath  the  mucous  membrane,  solid  encysted  tumours,  with  a 
glandular  structure. 

' Nsevi  of  the  lip  are  often  seen,  and  when  they  involve  the  whole 
thickness  of  the  part  their  excision  by  a V incision  is  the  best  treat- 
ment. I have  done  this  on  many  occasions  with  a beneficial  result.  When 
they  are  only  superficial  or  beneath  the  mucous  lining,  they  may  be 
treated  locally,  as  already  mentioned  in  the  chapter  on  nsevus. 


516 


AFFECTIONS  OF  THE  LIPS,  MOUTH,  ETC. 


Phlegmonous 

iiithimiiia- 

tion. 


Cancrum 

ui'is. 


Treatment. 


1 


Phlegmonous  or  carhuncular  inflammation  of  the  lip  is  an  alarming 
affection ; it  is  never  found  except  in  the  feeble  and  cachectic.  It 
attacks  the  upper  as  well  as  the  lower  lip,  and  shows  itself  as  a general 
infiltration  of  the  part,  which  becomes  enormously  swollen,  tense,  and 
painful.  When  seen  in  an  early  stage  a free  incision  into  it  or  its 
mucous  surface  gives  relief  and  expedites  the  sloughing  of  the  cellular 
tissue  that  is  sure  to  follow.  Fomentations  and  warm-water  dressings 
are  the  most  beneficial,  with  good  living  and  tonics,  such  as  quinine, 
and  iron  in  full  doses.  At  times  this  affection  ends  in  sloughing,  and 
then  puts  on  the  appearance  of  what  is  called  cancrum  oris.  It  is  very 
prone  to  be  followed  by  septicsemia. 

Cancrum  oris,  or  gangrenous  stomatitis,  is  generally  met  with  in 
the  ill-fed  and  feeble  child  after  one  of  the  exanthemata.  It  is  seen 
also  where  mercury  has  been  given  to  salivation.  It  commences  often 
as  a phlegmonous  inflammation  of  the  cellular  tissue  of  the  cheek 
or  lip,  going  on  rapidly  to  sloughing  and  phagedsenic  ulceration, 
or,  to  sudden  death  of  a part  of  the  cheek,  the  tissue  becoming  white 
and  bloodless,  and  then  sloughing.  At  times,  this  sloughing  process 

will  involve  a large  portion  of  the 


Fig.  190. 


Cancrum  oris. 

Model  265,  Guy’s  Hosp.  Museum. 


cheek,  and  even  of  the  gum  or  bone. 
It  is  a most  fatal  and  dangerous 
disease.  Before  the  sloughing  has 
taken  place,  the  part  involved  will 
be  much  thickened  and  indurated. 
It  will  feel  of  a brawny  hardness, 
and  appear  of  a dusky  colour  in 
the  centre,  with  a red  border. 
When  the  skin  covering  in  the  dead 
cellular  tissue  has  sloughed  away,  a 
deep,  excavated,  irregular  surface 
will  be  seen  discharging  an  offen- 
sive sanious  fluid,  and,  if  the  disease 
spreads,  it  does  so  by  sloughing  and 
ulceration  (Fig.  190).  It  generally 
kills  by  exhaustion,  sometimes  by  bleeding  from  the  sloughing  of  an 
&rt6ry  ♦ 

Teeatmknt. — The  general  treatment  is,  tonics  and  good  feeding, 
milk,  eggs,  and  wine,  beef  tea,  and  any  other  nutritious  food 
being  of  primary  importance.  When  food  cannot  be  taken  by  the 
mouth  it  must  be  given  by  the  bowel  as  enemata.  Tonics  also  must  be 
administered,  as  the  liquor  cinchonse,  quinine,  or  iron,  in  such  doses  as 

the  child  can  bear.  r j.  a- 

Locally,  till  the  slough  has  separated,  little  more  than  fomentations 
and  cleanliness  can  be  employed  j but  when  the  sloughing  and  ulcera- 
tion spreads  the  application  of  strong  nitric  acid  is  of  great  value.  It 
must,  however,  be  liberally  brushed  over  and  into  the  parts  so  as  to 
destroy  all  their  surface  and  induce  a fresh  action. 

Absolute  cleanliness  should  be  observed,  the  wound  being  washed 
and  irrigated  by  means  of  a steady  stream  of  water  to  which  carbolic 
acid  1 part  to  20,  Condy’s  fluid,  chloride  of  zinc,  or  nitric  acid  in  the 
proportion  of  mv  to  the  ounce  of  water  may  be  added. 

tak?s  place,  it  is  frequently  with  the  loss  of  arge  portions  of  the 
parts,  for  which  some  plastic  operation  will  subsequently  be  required. 
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Aphthous  stomatitis  is  another  affection  often  mistaken  for  cancrum  Aphthous 
oris,  hut  is  not,  however,  half  so  dangerous.  It  occurs  likewise  stomaii  is. 
in  the  unhealthy  and  ill-fed  child,  but  as  often  as  not  is  indepen- 
dent of  the  exanthemata.  It  begins  as  an  aphthous  ulceration  of  the 
tongue,  gums,  lips,  or  cheeks,  by  which  these  parts  become  covered  with 
i a white  or  ash-coloured  secretion.  With  these  local  symptoms  there 
I will  be  a foul  tongue  and  foetid  breath,  as  well  as  some  evident  symptoms 
I of  derangement  of  the  bowels  and  digestive  organs.  In  very  feeble 
I children  this  superficial  ulceration  may  pass  on  to  .sloughing  of  the 
1 parts,  or  ulcerative  stomatitis,  thus  simulating  cancrum  oris,  but  with 
1 this  difference — in  cancrum  oris,  the  disease  begins  in  the  cellular 
I tissue,  the  skin  sloughing  subsequently ; in  ulcerative  stomatitis  or 
I noma,  it  begins  as  a skin  or  mucous  membrane  ulceration,  sloughing 
I following  upon  it.  I 

Tkeatment. — Of  all  drugs,  the  chlorate  of  potash  has  the  best  action.  Treatment,  of  , 
and  should  be  administered  in  five-  or  even  ten-grain  doses  mixed  with  stomatitis, 
bark,  or  with  milk,  a lotion  of  the  same  drug,  5j  to  a pint  of  water, 
being  used  as  an  application.  Milk  diet  is  the  best  where  it  can  be 
taken,  beef  tea  and  eggs  being  given  otherwise,  or,  in  addition.  Wine 
must  be  administered  with  great  caution,  and  only  when  the  powers  of 
the  child  are  very  feeble,  as  in  the  phagedamic  form.  A rhubarb  purge 
is  usually  required  at  the  beginning  ot  the  affection  to  clear  the  way, 
as  foul  excreta  are  too  often  present,  and,  in  the  later  stage,  the  more 
powerful  tonics,  such  as  iron  or  quinine,  are  often  demanded.  It  is  a 
disease  generally  due  to  intestinal  irritation  from  bad  feeding,  and 
requires,  therefore,  for  its  treatment,  careful  attention  to  this  matter. 

Eanula  or  Sublingual  Cysts.  Ranula.  1 

These  are  now  known  not  to  he  due  to  any  obstruction  of  the  salivary  Nature  of  tlie  j 
ducts,  submaxillary  or  sublingual,  but  to  obstruction  of  one  of  the  disease.  I 

mucous  glands  situated  beneath  the  tongue,  such  as  the  glands  and  ' 

ducts  of  Riviui.  They  are  probably  analogous  to  the  mucous  cysts  j 

of  the  lip  already  alluded  to,  and  of  the  mucous  passages  generally.  \ 

They  contain  a clear,  glairy,  mucoid  fluid,  but  never  saliva.  I 
have  the  notes  of  several  that  were  congenital.  They  sometimes  '• 

attain  a large  size,  and,  when  placed  beneath  the  tongue  (their  usual 


Fiq.  191. 


Riinula  or  siibliugunl  cyst,  with  salivnrv  duct  lying  upon  it. 
Guy’s  Hosp.  Mils  , No.  229*®. — llilton’s  case. 
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position),  the  salivary  duct  can  readily  be  traced  lying  over  them  (Pig. 
191).  Sometimes  they  are  multiple,  and,  on  several  occasions,  on 
opening  one  cyst,  I have  seen  a second  within.  When  neglected  and 
allowed  to  iiicrease,  they  may  so  press  the  tongue  upwards  as  to  pre- 
vent the  patient  speaking,  or,  they  may  form  a large  swelling  beneath 
the  jaw. 

Within  the  mouth  they  appear  as  semi-transparent  cysts  beneath 
the  tongue,  and  they  are,  as  a rule,  painless  and  merely  give  trouble 
mechanically.  When  opened  a glairy  mucoid  fluid  escapes.  This  ope- 
ration, however,  rarely  is  serviceable  as  the  fluid  re-collects.  The  best 
treatment  is,  to  raise  the  upper  surface  of  the  cyst  by  means  of  a pair 
of  pointed  forceps  or  a tenaculum,  and  with  scissors  cut  off  its  upper 
surface.  M.  Panas,  of  Paris,  has  lately  injected  these  cysts  with  three 
to  ten  drops  of  a solution  of  chloride  of  zinc  (45  grains  to  an  ounce 
of  distilled  water)  with  success.  In  large  tumours  the  cavity  may  be 
plugged  with  lint  soaked  in  iodine  after  it  has  been  freely  incised.  The 
application  of  a seton  is  at  times  beneficial  though  an  uncertain  remedy ; 
simple  plugging  of  the  cyst  was  a mode  of  treatment  that  I formerly 
employed  till  I discovered  that  the  plans  above  suggested  were  prefer- 
able. It  is  next  to  impossible  to  excise  them,  as  they  have  no  definite 
walls. 

Encysted  tumours  are,  however,  met  with  beneath  the  tongue.  I 
have  had  two  under  care,  and  both  I mistook  for  ranula.  The  error 
was  discovered  only  on  opening  them;  and  in  both,  on  making  my  in- 
cision, I had  to  cut  through  the  raucous  lining  of  the  mouth  over  the 
cyst,  and  the  cyst-wall  itself.  From  both  a cheesy  sebaceous  secretion 
escaped. 

These  tumours  have  nothing  to  do  with  ranula,  have  distinct  cap- 
sules beneath  the  mucous  membrane,  appear  to  be  sebaceous,  and  are 
probably  congenital.  In  the  cases  I have  mentioned,  the  patients  were 
under  twenty  years  of  age.  In  both  1 pulled  out  as  much  of  the  cyst- 
wall  as  I could,  dissecting  it  from  its  bed,  and  in  one  with  complete 
success.  In  the  second  a return  followed,  which  called  for  another 
operation,  which  was  crowned  by  a good  result.  I have  never  known 
any  of  these  sublingual  cysts  require  removal  from  below  the  jaw; 
though  the  sebaceous  form  might  do  so.  In  one  of  my  cases  I contem- 
plated this  plan,  and  Sir  W.  Fergusson  gives  a case  w'here  it  was 
adopted.  It  is  probable,  that  plugging  of  the  cyst,  to  set  up  suppura- 
tion, would  be  a simpler  and  equally  efficacious  practice. 

Salivary  Calculus. 

The  salivary  ducts  beneath  the  tongue  may  be  obstructed  in  excep- 
tional cases,  from  the  introduction  of  foreign  bodies,  but  more  commonly 
from  calculus.  Steno’s  duct  or  that  of  the  parotid  may  be  thus  affected, 
but  the  Whartonian  or  the  sublingual  salivary  duct  is  that  more 
commonly  involved.  When  the  obstruction  is  complete  patients  com- 
plain during  deglutition,  of  pain  in  the  corresponding  salivary  gland, 
with  some  swelling,  such  symptoms  being  clearly  due_  to  retained 
salivary  secretion  ; and  these  soon  subside  on  the  completion  of  masti- 
cation. In  exceptional  examples  suppuration  may  attack  the  glana. 

The  calculus  depicted  in  Fig.  192  was  taken  from  the  sublingual  duct 
of  a man  by  my  friend  Mr.  C.  Sells,  of  Guildford,  and  weighed  8 
grains. 
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Fig.  192. 
I^p'iisize 


Treatment. 


This  affection  can  usually  be  easily  recognised  on  the  application  of  Diagnosis, 
the  finger  beneath  the  tongue,  the  calculus,  as  a rule, 
holding  a superficial  position.  On  feeling  the  stone, 
the  surgeon  may  often  with  his  nail  tear  it  out  of 
its  bed.  I have  removed  several  by  this  plan  when  not 
larger  than  hemp-seeds.  When  larger,  the  best  plan 
is  incision,  the  surgeon  being  careful  to  cut  through 
the  duct  where  it  seems  to  be  thinnest,  and  scoop 
the  calculus  out  of  its  bed  by  means  of  a director  or 
bent  probe.  These  calculi  may  attain  considerable 
dimensims,  even  one  inch  long.  On  one  occasion,  I 
broke  a calculus  to  pieces,  in  attempting  to  remove  it 
from  the  centre  of  a suppurating  sublingual  gland  of  a 
man,  set  42,  who  had  had  evidence  of  its  presence 
for  years.  He  came  to  me  with  the  parts  hard  as  well 
as  ulcerating,  having  been  told  he  had  a cancer,  and  a 
rapid  reccvery  followed  its  removal.  Occasionally  after 
the  remonl  of  a calculus  from  a salivary  duct  a stricture 


Size  of 
calculus. 


Salivary  calcu- 
lus, weighing 
48  grains. 


Stricture  of 


results,  wien  the  gland  under  stimulus  may  iuflame  and  be  the  source  of 
trouble.  .Afree  division  of  the  duct  is  then  the  right  treatment  to  adopt. 


Salivary  Fistula.  Salivary 

fistula. 

When  Seno’s  duct,  the  duct  of  the  parotid  gland,  has  been  obstructed 
near  its  orfice  in  the  mouth,  or  has  been  opened  by  a wound  or  ulcera- 
tion, a saliury  fistula  may  take  place,  that  is,  the  saliva,  instead  of  being 
poured  intcthe  mouth,  will  escape  upon  the  cheek.  When  this  affection 
originates  u some  obstruction  to  the  duct  itself,  it  will  commence 
as  a soft  Actuating  swelling  in  the  cheek  caused  by  retained  salivary 
secretion ; nd,  after  a time,  usually  when  the  duct  has  acquired  about 
the  size  of  lalf  a waluut,  the  swelling  will  ulcerate  through  the  skin, 
and  clear  saiva  or  saliva  mixed  with  pus  will  escape.  If  this  swelling  be 
opened  the  time  result  will  ensue,  and  after  this,  the  cavity  may  con- 
tract, but  tb  fistula  will  remain. 

The  only  uccessful  treatment  of  this  affection  is,  to  establish  a free  Treatment, 
opening  iut  the  mouth  from  the  oral  end  of  the  duct,  which  may  be 
effected 'by  passing  a fine  probe  into  the  fistula  through  the  duct 
I into  the  moth.  When  this  can  be  accomplished  through  the  natural 
I opening  all  he  better,  but  it  is  not  a matter  of  much  importance,  as 

j artificial  opciug  near  the  oral  orifice  of  the  duct  wdll  answer  every 

I purpose.  Tj  probe  should  be  armed  with  a piece  of  thick  silk,  or  « 
three  or  fou  threads  of  fine  silk,  and  drawn  through  the  mouth,  the 
ends  hangiinfrom  the  cheek  and  those  from  the  mouth  being  tied  to- 
I gether,  the  hole  acting  as  a seton  to  establish  an  artificial  fistulous 
communicath  with  the  mouth.  This  object  will  probably  be  secured 
in  about  a vek  or  ten  days,  when  the  seton  may  be  removed.  The 
fistula  in  thcheek  will  then  probably  contract  and  close  of  itself; 
j but  if  this  oes  not  take  place  the  edges  of  the  fistula  may  he 

I cauterised  bjthe  galvanic,  gas,  or  actual  cautery,  and  thus  cicatri- 

i sation  be  enmraged.  The  operation  may  be  repeated  if  required. 

* A plastic  opation  may  be  attempted  when  these  means  fail. 

I have  knoa  ‘parotid  salivary  fistula  follow  upon  the  suppuration  of  Cen-ical 
: the  gland  afr  fever  in  three  cases ; the  orifice  in  all  being  small 

j and  placed  bind  the  angle  of  the  jaw.  In  none  of  these  was  it 
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associated  with  any  obstruction  to  Steno’s  duct.  It  was  troublesome 
only  from  the  trickling  of  saliva  during  mastication,  though  to  one  of 
the  patients,  who  was  a lady,  this  caused  much  annoyance.  1 tried 
the  cautery  in  one  of  these  cases,  but  without  success. 

Parotiditis  or  “ Mumps.” 

This  is  a simple,  although  an  infectious,  disease,  having  a tendency 
to  get  well  with  simple  fomentations  of  the  parts,  a saline  purgative, 
and  a mild  tonic.  It  is  occasionally  metastatic  to  the  testicle. 
When  it  follows  upon  a fever,  it  is  a severe  affection,  and  not  unfre- 
quently  passes  on  to  suppuration ; such  abscesses  spread  easly,  the 
deep  fascia  covering  them  in  forbidding  a natural  outlet  except  by 
burrowing.  Salivary  fistula  in  the  neck  may  follow  in  sue!  a case. 
Professor  Crocq,  of  Brussels,  believes  this  disease  is  the  resultof  a sto- 
matitis propagated  along  the  duct  of  the  parotid  gland  to  the  glmd  itself. 

Parotid  and  Submaxillary  Tumours. 

These  have  one  peculiarity,  viz.  that  they  are  almost  alwa;s  more  or 
less  cartilaginous — the  ordinary  form  of  tumour  in  this  regon  being 
thefibro-cartilaginous — they,  moreover,  are  mostly  encysted, having  a 
peculiar  hard,  elastic  feel  and  botryoidal  outline.  They  aregenerally 
embedded  in  the  structure  of  the  gland,  and  vary  much  in  tbir  depth ; 
tumours  that  appear  moveable  and  superficial,  too  ofto  dipping 
well  down  into  the  tissues  and  thus  increasing  the  difficuly  of  their 
removal.  These  simple  tumours  may  grow  to  a large  size,  nd  stretch 
the  skin  greatly  over  them,  and  should  always  be  removed  ;the  earlier 
the  better.  In  removing  them,  the  snrgeon  should  be  careful  to 
make  his  incision  well  down  to  the  capsule,  when  he  will  robably  be 
able  to  enucleate  the  growth.  It  is  far  better  practice  to  6 this,  even 
with  the  application  of  a little  force,  than  to  be  too  free  wit  tbe  knife, 
for  the  facial  nerve  is  generally  in  close  contact  with  the  amour  and 
the  deep  vessels  are  beneath.  He  should  also  alway  cut  upon 

the  tumour,  dividiif  only  such 
tissues  as  hold  it  own,  taking 
great  care  too  thf  the  large 
vessels  are,  if  possile,  left  un- 
injured.  In  deep!  placed  tu- 
mours, this  removaby  enuclea- 
tion is  still  mor  necessary. 
When  the  tumour  ilarge,  there 
is  always  a stron  probability 
that  the  facial  nrve  will  be 
divided  or  injurt,  hence  it 
is  as  well  to  repare  the 
patient  for  the  fit.  Fig.  193 
illustrates  the  sitrtion  and  ex- 
ternal appearance' one  of  these 
tumours. 

Cancerous  turners  of  the  pa- 
rotid are  likewiseaet  with,  but 
assume  a very  lifferent  ap- 
pearance from  tl  last.  They 
are  mostly  infilttions  of  the 
gland,  fixed,  diffused,  and  deep  seated;  they  are,  morefer,  generally 


Fia.  193. 
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associated  with  paralysis  of  the  facial  nerve,  differing  in  this  way  from  Decision  as  to 
innocent  growths.  Never  should  they  he  surgically  interfered  with. 

The  difficulty  of  deciding  as  to  the  removal  of  large  growths  in  this 
position  is  very  great,  and  the  best  guide  is  their  mobility.  Sir 
W.  Fergusson,  who  had  had  more  experience  in  these  cases  than 
any  man  of  modern  times,  says,  “ If  it  were  evident  that  the  part  slid 
freely  over  the  subjacent  textures,  I should  not  hesitate  about  using 
the  knife,  whatever  might  be  the  hulk  of  the  disease,”  &c.;  “but  if 
the  tumour  seemed  fixed,  its  limits  were  not  clearly  defined,  or  an 
attempt  to  move  it  caused  pain,  I should  not  readily  be  induced  to  use 
the  knife,  however  small  the  mass  might  be,”  and  I endorse  these  views. 

AFFECTIONS  OF  THE  TONGUE.  Affections  of 

the  tongue. 

Tongue-tie  is  occasionally  met  with,  but  not  a tithe  of  the  cases  so 
ascribed  are  of  this  nature.  It  is  due  to  a tying  down  of  the  tip  of  Tongue-tie. 
the  tongue  by  the  frsenum  linguse,  which  prevents  the  infant  from 
projecting  the  organ  beyond  the  gums,  thereby  interfering  with  suck- 
ling. It  is  easily  remedied  by  dividing  the  frtenum  perpendicularly  Treatment, 
downwards  behind  the  gum  with  a pair  of  blunt  pointed  scissors, 
the  point  of  the  tongue  being  elevated  with  the  finger,  or  a pair  of 
dressing  forceps  applied  beneath. 

Wounds  of  the  Tongue. 

These  are  sometimes  troublesome  from  hmmorrhage,  hut,  when  the  Wounds  of 
parts  are  brought  together  the  bleeding  as  a rule  censes ; sutures  should  ^aague. 
always  be  employed  when  gaping  exists.  If,  howeveu.  a bleeding 
vessel  be  visible,  it  ought  to  he  tied  or  twisted.  The  sutures  must  be 
put  in  deeply  to  draw  the  whole  thickness  of  the  divided  parts  together. 

On  one  occasion,  owing  to  a neglect  of  this  practice,  I had  to  pare 
the  surface  of  an  old  wound  of  the  tongue  that  had  passed  through 
the  half  of  the  organ  transversely,  and  then  bring  the  parts  together. 

The  child  was  clearly  unable  to  talk  on  account  of  the  injury ; yet 
after  the  operation,  all  was  well.  When  bleeding  is  obstinate  and  the 
parts  cannot  he  brought  together,  the  cautery  or  perchloride  of  iron 
may  be  usefully  employed.  In  exceptional  cases  the  ranine  artery  may 
require  a ligature.  Ice  in  the  mouth  arrests  slight  hsemorrhage. 

Hypertrophy  of  the  Tongue. 

This  is  a troublesome  affection,  chiefly  from  the  mechanical  obstruc-  Hypertrophy 
tion  which  it  causes,  is  chiefly  found  in  young  subjects,  and  is  some-  tongue, 
times  congenital.  It  has  been  ascribed  to  chronic  inflammation  of 
the  organ,  but  that  such  is  invariably  the  case  appears  doubtful. 

When  it  has  existed  for  years,  it  may  cause  distortion  of  the  jaws.  It 
may  involve  the  whole  organ  or  only  half.  In  a case  I had  under 
my  care  not  long  ago,  this  latter  condition  was  singularly  well  illus- 
trated. It  is  to  be  recognised  simply  by  the  increased  size  of  the  organ, 
no  external  evidence  of  disease  usually  existing.  The  enlargement,  as 
a rule,  is  painless,  though  when  the  tongue  cannot  be  kept  in  the 
mouth,  the  disease  is  distressing.  It  is  not  often  amenable  to  treat- 
ment. In  the  ease  of  a hoy,  ret.  6,  who  was  originally  under  the  Treatment, 
late  Dr.  Addison’s  care  at  Guy’s  for  a congenital  enlargement  of  the 
organ,  the  perchloride  of  mercury  in  small  doses  reduced  the  size  of  the 
organ  so  as  to  allow  of  its  return  into  the  mouth,  and,  although  several 
relapses  took  place  in  later  years,  the  same  treatment  was  repeated  with 


522 


AFFECTIONS  OF  THE  TONGUE, 


Tumours  of 
ttie  tongue. 


Glossitis. 


Abscess  of 
tongue. 


Treatment. 


Aphtlious 

inflammation. 


equally  good  results.  Iii  a gentleman,  mt.  20,  who  consulted  me  some 
years  ago  for  enlargement  of  the  tongue  of  twelve  years’  standing, 
attended  with  protrusion  and  all  its  evils,  iodism  induced  hy  ten-graiu 
doses  of  the  iodide  of  potassium  was  followed  within  a week  hy  the 
speedy  disappearance  of  the  affection,  though  at  the  time  death  appeared 
imminent  from  the  excessive  swelling  of  the  organ  caused  by  the  drug. 

In  other  cases  the  removal  of  a wedge-shaped  piece  from  the  centre  of 
the  organ  is  the  best  practice ; while  to  cut  off  the  projecting  portion  is 
far^  less  satisfactory.  The  application  of  ligatures  to  the  lingual  ar- 
teries to  starve  the  disease  might  possibly  be  of  service  in  such  cases. 

The  tongue  may  likewise  be  the  subject  of  ichthyosis.  Sir  James 
Paget,  Mr.  Hulke  (‘Trans.  Clin.  Soc.,’  vols.  ii  and  iii),  and  Mr.  Morris 
(‘  Brit.  Med.  Journ.,’  1874)  have  recorded  examples  of  the  affection. 
Many  have  come  under  my  notice.  They  have  a disposition  to  pass 
into  cancer,  and  the  case  from  which  Fig.  195  was  taken  was  of  this 
nature.  When  cancer  attacks  the  ichthyotic  tongue,  it  is  generally  of 
a virulent  form,  and  any  operation  for  its  relief  is  too  often  followed 
by  a rapid  recurrence  of  the  disease,  either  in  the  part  or  in  the  cervical 
glands.  An  ichthyotic  tongue,  therefore,  should  be  at  once  removed 
as  soon  as  the  slightest  evidence  appears  of  its  being  the  seat  of  cancer. 
Cases  are  also  on  record  of  fatty  tumours,  of  warty  growths,  and 
congenital  pedunculated  growths, and  adenoid  tumour,  and 
hydatid  of  the  tongue. 

Glossitis. 

Inflammation  of  the  tongue  when  deep  seated  and  general  is  a grave 
affection,  as 'the  swelling  may  be  so  sudden  and  severe  as  to  threaten 
life  by  suffocation.  In  the  sudden  enlargements  from  the  salivation  of  I 
mercury  or  iodism,  as  in  a case  already  given,  these  symptoms  are  at 
times  seen,  but,  as  a rule,  they  subside  rapidly  under  local  fomentation  | 
on  the  removal  of  their  cause.  If  suffocation  be  threatened  by  1 
the  cedematous  enlargement  of  the  organ,  free  vertical  incisions  might 
be  required,  though  I have  not  yet  seen  a case  where  such  a practice  was  ] 
demanded.  Inflammation  ending  in  local  suppuration  is  far  more  j 
common ; and,  when  an  abscess  has  formed,  the  sooner  it  is  opened  the  j 
better.  If  it  be  situated  at  the  root  of  the  tongue,  both  deglutition  and  , 
speaking  will  be  interfered  with ; indeed,  the  abscess  may  mechanically  I 
so  press  upon  the  epiglottis  as  to  close  the  larnyx,  and  threaten  life. 

Local  inflammation  of  the  tongue  may  arise  without  any  known 
cause,  or  from  the  contact  of  some  irritating  substance,  such  as  that  of 
tobacco.  It  may  also  follow  a wound. 

Teeatment. — Fomentations  to  the  part  frequently  applied,  and 
an  incision  into  the  abscess  as  soon  as  it  can  be  made  out,  are  the  best 
local  means.  Tonics  after  the  use  of  a mild  purge  are  also  useful. 
When  the  swelling  becomes  dangerous  by  its  pressure,  the  oedema 
may  be  dispersed  by  an  incision  or  puncture,  but  the  surgeon  need 
be  in  no  hurry  to  adopt  this  practice  ; it  is  rarely  needed.  My  late 
colleague,  Mr.  Poland,  had  a case  in  which  incisions  were  followed 
by  very  serious  haemorrhage.  The  application  of  leeches  to  the  organ 
when  projecting  has  been  followed  by  rapid  relief. 

Aphthous  inflammation 

of  the  tongue,  and  superficial  ulceration  are  not  uncommon.  It  occurs  in 
children  chiefly  from  alimentary  irritation,  and  is  curable  by  the  chlorate 
of  potash  internally  in  five-  or  ten-grain  doses,  like  aphthous  stomatitis. 
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Simple  or  dyspeptic  ulcer  Simple  ulcer, 

of  the  tongue  is  a rare  and  very  obstinate  affection.  The  few 
cases  that  I have  seen  of  it  have  been  in  adults  in  whom  considerable 
disturbance  of  the  digestive  apparatus  existed.  In  one,  the  patient 
passed  lithic  acid  in  such  abundance  as  to  startle  me.  He  used  to  bring 
it  in  spoonfuls  weekly.  The  ulceration  may  be  extensive,  but  al- 
ways superficial,  and  the  tongue  is  usually  glazed  with  it  and  often  red. 

To  the  touch  it  does  not  feel  hard. 

Treatment. — The  only  sound  treatment  is  a soothing  one.  The  Treatmeut. 
bowels  should  be  attended  to  by  means  of  a mild  purgative  such  as 
castor  oil,  and  rhubarb  and  magnesia,  or  alkalies  given,  such  as  the 
bicarbonate  or  chlorate  of  potash  in  gentian,  calumba  or  bark.  The 
diet  should  be  regulated  in  the  most  careful  manner,  and  all  food 
forbidden  that  can  possibly  irritate.  Milk,  when  it  can  be  taken  should 
be  allowed.  Beer  and  spirits  are  generally  injurious ; but  wine  may 
be  allowed  when  necessary.  Locally,  the  chlorate  of  potash  lotion  is 
the  best.  Caustics  and  other  stimulants  are  rarely  required. 

These  cases  are  not  to  be  mistaken  for  the  syphilitic  or  condylomatous 
affections  of  the  organ  which  are  less  superficial,  more  raised  and  indu- 
rated, and  are,  besides,  usually  associated  with  patches  on  the  throat, 
lips  or  cheek,  and  other  constitutional  symptoms ; nor  with  the  fissures 
or  ulcers  that  are  often  found  at  the  side  of  the  tongue,  due  to  the 
irritation  of  a stump  or  tooth. 

Deep-seated  ulcers  of  the  tongue.  Deep  ulcers. 

These  may  be  simple,  syphilitic,  or  cancerous.  The  first  is  very  un- 
common, and  usually  the  result  of  a local  abscess.  It  can  be  known 
by  the  sharpness  of  the  edges  of  the  sore,  the  absence  of  induration, 
and  the  fissured  aspect  of  the  ulcer.  It  has  a tendency  to  recovery. 

The  deep-seated  s3T>hilitic  ulcer  is  generally  the  result  of  a breaking  Syphilitic 
down  of  a gummatous  tumour  in  the  thickness  of  the  organ.  As  a tu- 
mour,  it  appears  as  an  induration  of  the  part ; and  as  an  ulcer,  it  appears 
deeply  excavated  with  irregular  but  not  infiltrated  or  everted  edges.  It 
is  slow  in  its  progress  and  not  so  painful  as  cancer.  It  is  usually  found 
also  with  a history  or  with  symptoms  of  syphilis,|and  occurs  chiefly  in  the 
body  of  the  tongue.  It  can  be  mistaken  for  a cancer,  and  I consider  most 
of  the  cases  ot  so-called  cured  cancer  of  this  organ  are  of  this  nature. 

Cancer  of  the  Tongue  Cancer  of 

is  usually  epithelial,  and  may  occur  in  a person  the  subject  of  ichthyosis. 

It  is  most  common  between  forty  and  sixty  years  of  age;  and  like 
cancer  of  the  lip,  is  more  frequent  in  men  than  women,  in  the  ratio 
ot  five  to  two,  generally  commencing  in,  and  confined  to,  one  side  of 
the  organ;  an  analysis  of  fifty-five  cases  (‘Just.  Schmidt’s  Jahrb.,’ 

1860)  proving  that  it  involved  both  sides  only  in  nine.  It  begins 
more  frequently  as  a crack  or  ulcer  than  as  a wart,  and  soon  causes  pain. 

It  increases  with  variable  rapidity,  though  the  majority  of  patients 
seek  advice  only  after  it  has  existed  a few  months.  It  is  usually  recog- 
nisable by  the  irregular  surface  of  the  sore,  its  indurated  and  often 
everted  edges,  its  hardened  base,  and  sloughing  surface.  As  time 
goes  on  the  glands  beneath  the  jaw  become  enlarged,  the  disease 
infiltrating  all  the  tissues  as  it  increases,  and  the  patient’s  powers 
becoming  enfeebled ; haimorrhage  from  some  large  vessel  too  often 
in  the  end  destroys  life. 
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Treatment. — It  is  now  admitted  that  the  sooner  the  disease  is 
removed  the  better,  as  there  seems  good  reason  to  believe  that  it  is 
at  first  a local  affection,  and  that  after  its  removal  a cure  may  be  ob- 
tained. If  this  end  he  not  secured,  much  benefit  will  be  gained  by 
the  operation,  as  it  relieves  a patient  for  a time,  from  a most  distressing 
and  exhausting  affection ; and,  should  a return  take  place,  it  is  more 
likely  to  do  so  in  the  glands  than  in  the  part — while  death,  under  these 
circumstances,  is  less  painful.  The  operation,  moreover,  is  attended 
with  marvellously  little  risk  to  life,  and  is  followed  by  improved  articu- 
lation even  when  the  whole  organ  has  been  removed.  In  the  case 
figured  (Fig.  195)  the  man  could  speak  as  well  after  as  before  the 
operation.  There  are  only  two  modes  by  which  this  removal  should  be 
effected,  excision  and  the  ecraseur.  Caustics  are  painful  and  uncertain, 
consequently  have  been  rightly  abandoned.  The  ligature  is  painful 
and  tedious,  and,  beyond  the  freedom  from  haemorrhage,  it  has  no 
advantages  ; and  in  this  is  only  equal  to  the  ecraseur.  In  excision  the 
surgeon  using  knife  or  scissors  must  be  careful  to  remove  the  whole  of 
the  diseased  part,  cutting  weU  beyond  the  limits  of  the  tumour.  At 
the  same  time,  when  a portion  of  the  organ  only  need  be  sacrificed, 
no  more  should  be  removed  than  necessary.  It  is  wiser,  however,  to 
remove  too  much  than  too  little. 


Fig.  194. 


Tongue  forceps. 

Mode  of  When  the  disease  is  limited  and  in  front,  excision  may  be  employed, 

; performance,  for  with  the  tongue  held  well  out  by  a suitable  pair  of  forceps  (Fig. 

194),  or  by  a ligature  passed  through  the  tip,  all  vessels  can  be  tied  or 

1 Fig.  195. 
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Drawing  showing  the  operation  for  tlie  removal  of  the  anterior  two  thirds  of  the  tongue. 
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twisted  and  Weeding  controlled.  When  the  galvanic  ecraseur,  or  Galvanic 
^craseur  wire  heated  by  the  galvanic  battery  can  be  obtained,  no  better  ecraseur. 
means  can  be  found  for  removing  small  or  large  portions  of  the  tongue, 
and  since  I have  employed  them  I have  given  up  excision.  With 
pins  put  in  to  isolate  the  growth,  and  the  wire  carefully  adjusted 
behind  them,  any  sized  mass  may  be  readily  removed  by  a bloodless 
operation.  Some  prefer,  however,  the  ordinary  wire  ecraseur.  Both 
instruments  are  good.  The  amount  that  can  be  removed  through 
the  mouth  by  these  means  is  measured  only  by  the  appliances 
the  surgeon  has  at  his  command  to  fix  its  posterior  boundary.  In 
the  case  figured  above  more  than  the  anterior  two-thirds  of  the 
tongue  were  removed,  and,  by  means  of  the  curved  needle  shown 
in  the  drawing,  no  difficulty  was  experienced  in  passing  the  ligature, 
or  in  removing  the  organ.  When  the  diseased  tongue  cannot  be  ex-  Division  of 
cised  with  safety,  or  its  base  isolated  and  surrounded  with  cer-  the  jaw. 
tainty,  through  the  mouth,  various  expedients  have  been  sug- 
gested. Professor  Syme  divided  the  lower  lip  and  jaw  in  the  median  Syme’s 
line  to  give  room  for  the  operation  (a  to  B,  Fig.  196).  Regnoli,  operation, 
of  Pavia,  made  an  incision  from  the  hyoid 
bone  to  the  chin,  and  two  lateral  cuts  from 
the  anterior  extremity  of  this  along  the  lower 
border  of  the  jaw  (b  to  e and  c to  d.  Fig. 

196),  dividing  through  to  the  mouth  all  the 
tissues  that  connected  the  tongue  with  the 
lower  jaw  at  the  symphysis,  thereby  giving 
abundant  room  to  draw  the  tongue  down- 
wards. Nunneley,  of  Leeds,  introduced 
beneath  the  jaw  between  its  base  and  the 
hyoid  bone,  a shai-p-pointed  curved  knife, 
four  inches  long,  and  brought  it  out  in  the 
mouth  at  the  frmnum  linguse  (n.  Fig.  196). 

With  a probe  guided  upon  this  knife  he  then 
drew  through  the  wound  the  wire  rope  of 
the  Ecraseur,  drawing  a good  loop  through 
the  mouth  and  withdrawing  the  probe,  the 
two  ends  of  the  rope  hanging  beneath  the 
chin.  He  then  seized  the  tongue  with  for-  Illustrating  the  different  ope- 

ceps,  forcibly  pulling  it  out  of  the  mouth,  a tongue, 
and  pushed  through  the  base  of  the  tongue 

three  long  and  strong  pins,  making  their  ends  appear  in  its  upper 
surface  near  the  base,  and  behind  the  disease.  He  then  passed  the 
loop  of  the  ecraseur  behind  the  pins  and  drew  it  tight,  thus  completely 
encircling  the  whole  organ.  The  process  of  removal  then  went  on. 

Sir  J . Paget  improved  upon  this,  in  doing  away  with  the  submental  Paget’s 
puncture,  and  giving  freedom  to  the  tongue  by  dividing  the  soft  parts  iuiprovement. 
that  hold  it  down  at  the  floor  of  the  mouth  close  to  the  bone,  thus 
allowing  the  organ  to  be  pulled  well  forw’ard.  At  the  same  time  he 
rightly  insisted  that  care  should  be  taken  to  divide  the  tongue 
perpendicularly  through  its  thickness,  and  not  obliquely;  this 
point,  however,  is  guaranteed  by  the  introduction  of  pins  as 
already  mentioned.  Collis,  of  Dublin,  instead  of  using  the  knife  Collis’s 
as  suggested  by  Paget  to  divide  the  sublingual  tissues,  employed  the  mode, 
ecraseur.  He  has,  also,  advised  that  the  cheek  be  laid  open  from 
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below  its  angle  to  give  room  for  manipulation  when  the  disease  is  far 
back  (r.  Fig.  196).  By  one  or  other  of  these  means,  room  can  be 
obtained  to  free  the  tongue  from  its  attachments,  to  isolate  the  growth 
by  pins,  and  remove  it  by  the  ecraseur — wire  rope  being  used  when  the 
galvanic  cautery  ecraseur  cannot  be  obtained.  I believe  Nunneley’s 
method  to  be  the  best,  using  the  galvanic  cautery  ecraseur  when  the  dis- 
ease is  extensive.  To  isolate  the  disease,  I have  found  the  curved  needle 
as  seen  in  Fig.  195  introduced  beneath  the  chin  (n.  Fig.  196)  through 
the  base  of  the  tongue,  behind  the  disease,  to  be  very  valuable. 

When  the  disease  is  placed  anteriorly,  the  introduction  of  pins 
through  the  mouth  and  the  ecraseur,  are  all  that  is  required.  When 
more  room  is  necessary,  Collis,  Paget,  or  Nunneley’s  plans  may  be  re- 
sorted to.  When  the  disease  cannot  be  isolated  by  these  means, 
Syme’s  operation  must  be  had  recourse  to,  in  which  case  it  will  be  well 
to  act  on  a suggestion  of  Sedillot’s,  and  make  the  section  of  the  jaw- 
bone irregular,  to  allow  of  a better  adaptation  of  the  segments  after- 
wards than  can  be  ensured  when  the  line  of  division  is  vertical.  The 
use  of  the  knife  had  better  be  confined  to  the  removal  of  small  tu- 
bercles in  the  front  of  the  tongue  j all  larger  pieces  being  removable  by 
the  ecraseur  with  equal  facility,  and  with  a smaller  loss  of  blood. 

When  this  disease  cannot  be  removed,  palliatives  must  be  employed, 
and,  among  these,  the  removal  of  all  teeth  on  the  affected  side  of  the 
mouth  is  most  important. 

Ligature  of  the  lingual  arteries  has  been  practised  by  M.  Demarquay 
and  others  for  the  purpose  of  starving  a cancerous  tongue,  occasion- 
ally too  with  a good  result ; yet  such  a proceeding  is  only  applicable 
when  the  removal  of  the  organ  cannot  be  entertained. 

Division  of  the  gustatory  nerve  has  likewise  been  practised  with  suc- 
cess by  Hilton  (1850),  Moore  (1861),  and  others,  for  the  relief  of  'pain 
in  these  cases.  The  nerve  can  easily  be  divided  by  an  incision  made 
between  the  last  lower  molar  tooth  and  the  anterior  pillar  of  the  fauces, 
behind,  below,  and  parallel  with,  the  alveolar  ridge,  as  it  descends 
from  the  coronoid  process. 


Fissures  of  the  Palate. 

On  fissures  of  The  hard  and  the  soft  palate  are  liable  to  fissure,  partial  or 
the  palate.  complete,  or  both  palates  may  be  involved.  It  may  be  that  the 
fissure  appears  as  a mere  notch  in  the  alveolar  process,  in  the  line 
!'  of  junction  of  the  superior  maxillae  with  the  intermaxillary  bone 

! as  is  seen  so  commonly  in  harelip,  or,  it  may  pass  backwards  towards 

j the  velum ; still  on  the  other  hand,  the  soft  palate  may  show  only  a 

I bifid  uvula  or  a complete  fissure.  The  fissures  in  the  hard  and  soft 

j palates  are  always  in  the  middle  line,  although  where  they  involve 

I the  alveoli,  they  diverge  as  they  involve  one  or  both  intermaxillary 

i bones ; in  fact,  they  invariably  follow  the  line  of  suture,  as  seen  in 

' Fig.  165.  Fissure  of  the  soft  palate  alone  is  more  common  than 

! that  of  the  hard.  Yet  it  is  very  rare  for  the  intermaxillary  bone 

! to  be  so  displaced,  as  seen  in  Fig.  171,  without  fissure  of  the  palate. 

These  malformations,  when  severe,  give  rise  to  much  difficulty  in  supking 
and  deglutition,  the  food  passing  through  the  nose.  They  likewise  inter- 
fere much  with  speech.  Partial  fissures  are  of  little  importance. 

Treatment  of  Teeatmbnt.— When  fissure  of  the  palate  co-exists  with  harelip,  the 

. fissure  of  lip  may  be  operated  upon  as  usual  irrespective  of  the  fissure,  though  it 
palate. 
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will  be  advantageous  for  the  patient  to  wear  subsequently  a Hainsby 
truss  (Fig.  174)  as  the  steady  pressure  of  the  pads  has  doubtless  a 
good  influence  in  bringing  together  the  bones.  Operations  for  the  Operations 
repair  of  the  fissure  have,  till  recently,  been  put  off  till  the  child  was 
of  an  a<re  to  give  assistance  to  the  operator.  Billroth  was  the  first  ^ 
to  operate  in  infancy,  and  did  so  with  success  on  a child,  twenty -eight 
weeks  old,  in  three  operations.  In  1868,  Mr.  Thomas  Smith  in- 
troduced to  the  profession  a gag  (Fig.  197)  that  holds  the  jaws 
open  and  depresses  the  tongue,  enabling  the  surgeon,  (with  the  patient 
under  the  influence  of  chloroform,)  to  undertake  the  operation  at  a very 
early  period ; indeed,  Mr.  Smith  has  quoted  cases  where  he  operated  at 
three  years  of  age  (‘Med.-Chir.  Trans.,’  1868;  ‘ St.  Barth.  Hosp.  Rep.,’ 

1871).  It  may  generally  be  undertaken  at  the  age  of  five,  in  a healthy 
child,  and  I have  performed  it  successfully  at  four  years  of  age. 

Roux  was  the  first  who  practised  the  operation  with  advantage.  History  of 
having  in  1819  successfully  treated  a medical  student  for  cleft  palate,  operation. 
Dr,  Mason  Warren,  of  Boston,  did  also  much  towards  encouraging  the 


Fig.  197. 


T.  Smith’s  gag. 


practice ; but,  in  this  country,  there  is  no  doubt  that  to  Sir  W.  Fergusson  Ferrosson’s 
is  due  the  credit  of  having  demonstrated  the  value  of  the  operation  method, 
and  of  suggesting  improvements  therein.  In  his  chief  paper,  pub- 
lished in  1845  (‘  Med.-Chir.  Trans.’),  he  showed  “ how  the  levator 
palati  on  each  side  had  such  free  and  uncontrolled  action  that,  when- 
ever excited,  it  drew  the  margin  of  the  cleft  outwards  and  upwards, 
and  so  tugged  upon  the  stitches  put  in  by  the  surgeon  that  ulceration 
in  their  sites  was  a most  probable  result.”  He  therefore  suggested 
the  division  of  this  muscle  in  all  cases,  and  that  of  the  palato-pharyn- 
geus  in  some.  He  did  this  by  means  of  a curved  knife  (Fig.  198) 
passed  through  the  fissure,  so 

that  its  point  can  be  laid  on  Fio.  198. 

the  tissues  immediately  above 
the  soft  velum,  midway  be- 
tween its  attachment  to  the 
bones  and  the  posterior  mar- 
gin, and  about  half  way  be- 
tween the  velum  and  the  lower 
end  of  the  Eustachian  tube. 

The  point  is  then  thrust  deep, 
and  carried  half  an  inch  or 

more  backwards  and  forwards  so  as  to  cut  the  levator  palati.  By  these 


3^ 


Fergusson ’s  knives. 
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Pig.  199. 


means,  the  palate  is  paralysed  for  a time,  and  so  repair  goes  on  with 
greater  certainty. 

For  fissures  of  the  hard  palate  much  has  been  done  in  more  recent 
times.  Dr.  Mason  Warren,  in  1843,  described  the  process  of  separat- 
ing the  hard  from  the  soft  palate  with  the  view  of  its  closure,  though 
it  has  been  left  to  Langenbeck,  Billroth,  Pollock,  Avery,  Lawson  Tait, 
Annandale,  T.  Smith,  and  others,  to  perfect  the  process. 

The  operation. — Chloroform  is  not  necessary  in  a patient  old  enough 
to  understand  the  necessity  of  being  still  and  assisting  the  surgeon. 
In  young  children,  with  Smith’s  gag,  it  is  an  advantage. 

The  recumbent  position,  with  the  head  sufficiently  thrown  back,  is 
probably  the  best,  although  some  surgeons  make  the  patient  sit.  The 
operator  should  stand  on  the  patient’s  right  side,  or,  in  front.  The 
steps  of  the  operation  have  been  hitherte  as  follows  : — Pare  the  edges  of 

the  fissure  j pass  the  sutures;  para- 
lyse the  muscles  ; and  fix  the 
stitches.  To  pare  the  edges,  a 
blunt-pointed  bistoury  is  generally 
used,  and  a thin  border  of  mucous 
membrane  cut  off  from  below  up- 
wards, the  bifid  uvula  being  held 
by  a tenaculum-pointed  forceps 
(Fig.  199).  The  incision  also 
should  he  made  as  clean  as  possi- 
ble. When  it  is  made  from  above 
downwards,  a sharp-pointed  bis- 
toury is  needed.  To  pass  the 
sutures,  a corkscrew  needle  may  be 
employed,  or  a curved  needle  flat- 
tened laterally  (Fig.  200),  with  a 
slit  in  it  for  an  eye,  or  an  eye  in 
the  end.  The  lowest  suture  should 
be  inserted  first  and  both  ends 
held — this  practice  facilitating  the 
introduction  of  the  others.  The 


rig.  showing  the  paring  of  the  edges  of 
fissure  after  the  introduction  of  the 
sutures. 


Fig.  300. 


Brook’s 

needle. 
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■ best  material  for  sutures  is  fine  gut;  Mr.  Smith  uses  horsehair  for  the 
lower  stitches.  I have  rarely  used  anything  but  gut  for  all  plastic 
( operations  since  the  year  1860,  taking  the  precaution  to  select  and  to 
|.  soak  it  in  water  for  some  minutes  before  using  it.  During  the  last  two 
' years  I have  as  often  used  silk  as  not. 

If  Sir  W.  Fergusson’s  plan  of  paralysing  the  muscles  be  employed, 
it  should  be,  as  he  advises,  as  a preliminary  step  to  the  operation. 

’ If  Sedillot’s  or  Pollock’s  plan  be  followed  (Fig.  202),  it  may  now  be 
( done  by  inserting  a knife  through  the  velum  about  a third  of  an  inch 
' from  the  highest  suture,  and  cutting  along  the  posterior  edge  of  the 
I hard  palate  towards  the  free  margin,  but  not  through  it.  This  is  the 
I course  I have  until  recently  adopted.  The  two  pillars  of  the  fauces  may  Mode  of 
j then  be  snipped  with  scissors.  The  sutures  have  then  to  be  fastened,  and  applying  the 
I the  best  plan  is,  to  run  a perforated  shot  over  the  gut  and  clamp  them, 
tying  the  ends  of  the  gut  in  a knot  to  prevent  the  possibility  of  their 
i slipping.  I usually  begin  at  the  highest.  Care  should  be  taken  not 
I to  draw  the  stitches  too  tightly.  The  parts  should  be  sponged  as  little 
. as  possible,  and  the  less  manipulation  there  is  the  better ; any  irrita- 
I tion  causing  so  free  a secretion  of  mucus  as  to  interfere  greatly  with 
1 the  surgeon’s  proceedings.  Bapidity  in  operating  is  consequently  an 


advantage.  When  the  parts  require  to  be  cleansed  in  the  adult,  iced 
water  may  be  used  as  a gargle;  and  with  a child  under  chloroform,  the 
stitches  may  at  times  be  inserted  and  the  edges  pared  before  any 
cleansing  is  required.  In  deep  mouths  where  difiiculty  is  experienced 
in  passing  the  sutures,  a clever  manoeuvre  suggested  by  Avery  may  be 
called  for,  and  is  illustrated  in  Fig.  202  ; one  end  of  the  gut  c is  pulled 
through  the  soft  palate  and  the  end  passed  through  a loop  of  silk  (a) 
inserted  on  the  right  side ; on  pulling  the  loop  the  end  c will  be  drawn 
through  the  right  side.  When  silk  is  used,  the  double  reef  knot  as 
shown  at  the  lower  part  of  Fig.  202,  and  generally  adopted  by  Fer- 
gusson,  is  very  serviceable. 


Fig.  201. 


Fig.  202. 


of  tlie  palate  after  the  edges  A.  Avery’s  plan  of  passing  sutures, 

have  been  adjusted.  B.  Fergusson’s  plan  of  fastening 


sutures. 
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New  methods  Lately,  however,  I have  much  simplified  the  operation,  merely 
of  proceeding,  hy  altering  its  steps;  that  is  to  say,  I have  first  introduced  sutures 
through  the  soft  palate,  taking  care  to  do  so  a quarter  of  an  inch  from 
the  free  border  of  the  fissure,  and  secondly  pared  the  edges,  employing 
for  this  purpose  a pair  of  scissors  with  short  blades  placed  at  right 
I angles  to  their  shanks  or  a knife.  By  this  practice,  the  introduction  of 

I the  sutures  is  an  easy  proceeding,  and,  consequently,  very  rapidly 

I effected,  and  the  bringing  together  of  the  pared  edges  can  be  readily 

I accomplished. 

! To  relieve  tension  of  the  parts  I now  divide  the  soft  palate  laterally, 

: as  shown  in  Fig.  201,  a,  the  side  cuts  subsequently  gaping,  B,  so  as 

] to  appear  as  arches;  so  that  in  this  way  the  muscles  of  the  palate  are 

i completely  paralysed  and  the  soft  palate  itself  appears  as  one  large  uvula. 

; 1 have  performed  the  operation  already  described  on  many  occa- 

j sions,  and  with  success.  In  none  was  there  even  a pin-hole  left.  Its 

; simplicity  is  vei’y  striking.  It  cannot,  however,  be  applied  in  all  cases, 

yvqjgjj  The  stitches  may  he  left  in  for  five,  ten,  or  even  fourteen  days, 

stitches  to  be  the  amount  of  irritation  being  the  guide  to  their  removal.  When 

removed.  union  has  taken  place,  the  sutures  only  act  as  irritants,  and  in 

this  as  in  all  plastic  operations,  they  should  be  removed  as  early, 
as  possible  with  safety.  During  the  process  of  repair  the  patient  may 
freely  take  soft  food,  swallowing  hy  no  means  tending  to  separate,  but, 
on  the  contrary,  to  close  the  wound.  Stimulants  may  be  given  when 
Patient  to  be  desirable.  The  operation,  however,  should  only  be  undertaken  in 

in  good  healthy  patients,  whereas  in  the  feeble  it  is  almost  sure  to  fail.  After 

'■  the  operation  the  patient’s  friends  should  not  he  led  to  expect  that  an 

immediate  change  for  the  better  will  he  traced  in  the  voice,  as  such 
is  never  the  case,  indeed  a long  interval  of  time  as  well  as  a process  of 
education  is  necessary  to  acquire  this  result,  although  in  many  in- 
stances, the  improvement  is  very  great.  How  far  an  operation  in 

I infancy  tends  in  this  direction  has  not  yet  been  proved,  sufficient 

I I e.xperience  in  these  early  operations,  as  yet,  not  having  been  acquired. 

! Wliere  a If  a small  orifice  near  the  hard  palate  be  left  after  the  operation,  no 

small  opening  necessity  exists  to  interfere  again,  because  it  is  a clinical  fact  that  they 
! have  a strong  tendency  to  contract,  and,  the  younger  the  patient,  the 

! greater  the  probability  of  complete  closure. 

j Tail’s  Mr.  Tait  believes,  and  I think  rightly,  that  if  the  muco-periosteum 

I modification,  hard  palate  be  elevated  with  a raspatory  from  the  semilune  of 

the  palate  bone,  the  tendinous  attachment  of  the  tensor  palati  will 
i be  raised  with  it,  and  thus  paralysed,  thereby  doing  away  with  the 

j necessity  of  any  such  division  of  muscles  as  practised  by  Pollock  or 

r Fergusson,  and  diminishing  the  risk  of  the  pin-hole  orifice  at  the 

; junction  of  the  hard  and  soft  palates.  He  advocates,  moreover,  two 

or  more  operations,  viz.  the  hard  palate  to  be  first  closed  and  the 
1 soft  after  some  months’  interval. 

I Fissures  of  the  hard  palate. 

1 rusurcB  of  These  are  to  be  treated  on  similar  principles  to  those  of  the  soft,  the 

^ bard  palate,  great  point  of  difference  consisting  in  the  separation  of  the  soft  parts 
I with  the  periosteum  from  the  bone.  For  this  purpose,  Langenbeck’s 

j Operation.  instrument  is  the  best — a kind  of  small  hoe ; with  this,  after  making 
j an  incision  down  to  the  bone  along  the  edge  of  the  gum,  he  scrapes 

I all  the  soft  parts  from  the  bone  down  to  the  free  border  of  the  fissure, 

j the  covering  of  the  palate  then  hanging  as  a free  curtain.  Care  is 

] 
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required  in  tliie  proceeding  not  to  tear  or  injure  the  soft  parts,  and 
more  particularly  the  anterior  and  posterior  portions  where  the  vessels 
enter.  The  other  steps  of  the  operation  are  such  as  have  been  already 
described.  Since  November  22,  1873,  however.  Sir  W.  Fergusson  has  Fergusson’s 
adopted  with  great  success  a method  of  dealing  with  fissures  of  the  new  opera- 
hard  palate  which  was  originally  proposed  by  DiefEenhach  in  his 
‘ Operative  Surgery,’  1845.  There  is  a want  of  evidence  that  the  opera- 
tion was  ever  previously  performed,  and  Sir  W.  Fergusson  was  not  aware 
even  of  the  suggestion  when  he  published  his  paper  (‘Brit.  Med.  Journ.,’ 

April,  1874).  The  operation,  as  seen  in  Figs.  203  and  204,  is  as  follows  : 

Holes  are  first  drilled  with  a curved  brad-awl  through  the  margins 
of  the  hard  palate  (Fig.  203,  c)  for  the  passage  of  the  threads,  wliile  the 

Fig.  203.  Em.  204. 


A.  Preliminary  punctures  with  awl  to  give  line  for  chisel. 

B.  Incision  through  hone  completed  by  chisel. 

C.  Holes  bored  through  hard  and  soft  palate  for  sutures. 

I 1).  Junction  of  hard  and  soft  palate. 

E.  Lateral  openings  subsequently  filled  up  by  granulation. 

These  drawings  were  kindly  made  for  me  by  Mr.  W.  Rose. 

aalate  itself  is  then  cut  through  with  a chisel  in  a line  parallel  to  and 
ibout  half  an  inch  from  the  edge  of  the  cleft  (Fig.  203,  b),  such  a step 
being  much  facilitated  by  acting  upon  Mr.  Mason’s  suggestion  of  pre- 
viously drilling  the  bone  with  the  curved  brad-awl  (Fig.  203,  a).  This 
loosening  of  the  margins  of  the  hard  palate,  allows  the  borders  of  the 
cleft  to  be  brought  together  along  its  whole  length,  after  the  margins 
have  been  pared  and  the  stitches  twisted  (Fig.  204).  When  any  dif- 
Sculty  is  experienced  in  approximating  the  loosened  portions  of  the 
hard  palate,  the  bones  may  be  separated  and  prised  dowm  by  means  of 
the  chisel,  and  the  lateral  openings  plugged  with  lint.  Indeed,  if  the 
bones  are  well  loosened  aud  the  lateral  openings  well  plugged,  no 
sutures  are  required  through  the  hard  palate,  the  parts  falling  well  to- 
gether. The  operation  is  very  valuable,  aud  in  my  hands  has  been 
successful. 

When  operative  relief  cannot  be  given  in  these  cases  or  has  failed.  Use  of 
the  patient  must  be  handed  over  to  an  experienced  dentist,  for  with  a metallic 
good  obturator  of  gold  or  other  material,  great  comfort  can  be  given,  ^ 
and  even  a velum  may  be  supplied  of  India  rubber.  On  these  points  an 
article  in  ‘Holmes’s  Surgery,’  by  my  friend  Mr.  James  Salter,  may  be 
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consulted  with  advantage.  Operative  relief,  however,  is  always  supe- 
rior to  instrumental,  as  in  the  latter  the  patient  is  entirely  dependent 
upon  the  mechanist. 

Wounds  of  the  palate 

are  met  with  in  practice  from  patients  falling  with  pointed  instruments 
in  their  mouths,  such  as  pipes,  sticks,  spoons,  &c.  Small  wounds  need 
no  attention,  and  generally  do  well ; lacerated  wounds  dividing  the 
velum,  should  be  brought  together  by  sutures ; but  where  they  have  been 
left  and  a sep.aration  ensues,  the  edges  may  be  subsequently  pared  and 
brought  together  as  in  fissured  palate. 

Perforations  of  the  hard  palate 

are  generally  due  to  the  exfoliation  of  bone,  and  no  plastic  operation  is  of 
use.  The  proper  treatment  of  such  cases  is  to  close  the  aperture  by 
an  accurately  fitting  plate  of  metal  or  vulcanite  attached  to  the  teeth, 
and  arching  immediately  below  the  palate,  but  making  no  pressure 
upon  the  edges  of  the  hole  itself,  as  the  effect  of  a plug  is  to  enlarge 
the  aperture  by  absorption. 

Ulcerations  of  the  hard  and  soft  palates. 

These  are  very  common  as  a result  of  syphilis,  and  appear  as  super- 
Jicial  ulcerations  abo'ut  the  pillars  of  the  fauces  and  margins  of  the 
velum.  They  are  often  preceded  by  an  erythematous  redness  and 
take  on  a sloughing  action  in  cachectic  subjects.  They  appear,  too, 
also  as  mucous  patches  at  any  stage  of  syphilis,  congenital  or  acquired, 
involving  at  the  same  time  the  tonsils,  tongue,  &c.  They  appear  as 
slightly  elevated  spots  covered  with  ashy  or  yellowish  membranes 
beneath  which  some  slight  ulceration  may  be  found.  Frequently  they 
are  associated  with  other  symptoms.  They  are  to  be  treated  as  part 
of  a constitutional  disease,  such  local  treatment  being  applied  as  the 
aspect  of  the  surface  may  demand.  Local  astringents,  as  alum  and 
borax,  are,  as  a rule,  of  value,  and  also  nitrate  of  silver  or  iodoform 
when  local  stimulants  are  needed. 

Strumous  ulceration  of  the  palate. 

This  is  a distressing  affection,  the  ulcerative  action  being  often  so 
rapid  as  to  destroy  within  a few  days  the  whole  fauces.  It  is  chiefly 
met  with  in  the  young  and  feeble.  In  other  instances,  it  is  slower  in 
its  action  though  equally  destructive,  gradually  eating  away  all  the 
soft  tissues  even  to  the  hard  palate  and  pharynx,  and  is  often  mistaken 
for  syphilitic  disease,  or  vice  versd.  The  history  of  the  case  alone  can 
Treatment  of  determine  the  point.  Tonics  and  local  stimulants  are,  as  a rule,  the  only 
requisite  treatment;  good  food, of  a liquid  nutritious  kind,  being  supplied 
in  abundance.  When  gargles  are  difficult  to  use,  carbolic  acid  lotion, 
Condy’s  fluid,  or  iodine  lotion,  a drachm  of  the  tincture  to  a pint  of 
water,  may  be  scattered  over  the  parts  with  the  spray  producer.  In 
certain  cases,  a powerful  local  caustic  such  as  nitric  acid  applied  with 
a glass  brush,  tends  to  aiTCst  the  action.  As  a result  of  ulceration 
of  the  soft  palate,  it  sometimes  happens,  that  the  palate  becomes  com- 
pletely adherent  to  the  posterior  part  of  the  pharynx.  In  one  case 
under  my  observation,  there  was  only  an  opening  the  size  of  a crow-quill 
between  the  pharynx  and  the  nose,  which  I subsequently  enlarged  and 
kept  dilated  by  means  of  tents  with  great  advantage.  In  another,  a 
central  fissure  existed,  leading  down  to  the  oesophagus  and  upwards  to 
the  n(jse.  In  this  case,  the  patient  experienced  great  difficulty  m 
deglutition.  He  bad  to  eat  with  the  greatest  caution,  otherwise  the 
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I food  would  pass  into  the  larynx.  Cases  are  on  record  in  which  it  has 
been  found  necessary  to  enlarge  this  opening,  and  even  to  open  the 
trachea  to  maintain  life.  Under  such  circumstances  it  is  probably  a 
wise  maxim  always  to  open  the  windpipe  before  any  operative  inter- 
i ference  is  undertaken  in  order  to  enlarge  the  pharyngeal  opening. 

Tumours  of  the  palate  or  new  growths  are  rarely  seen.  I have  met  Tumom-s  of 
with  several  cases  of  warty  growths,  simple  and  malignant,  and  in  palate. 

‘ Guy’s  Eeports,’  1869,  I have  recorded  an  interesting  case  of  myxoma 
which  covered  the  whole  of  the  hard  palate,  and  was  cured  by  removal. 

In  August,  1872, 1 also  removed  from  the  soft  palate  of  a man  aet. 

: 38,  a globular  fibrous  tumour  of  six  years’  growth  the  size  of  an  un- 
i shelled  walnut,  which  had  been  for  six  weeks  seriously  interfering  with 
■ deglutition  and  respiration.  I enncleated  the  growth  after  making  a 
free  incision  into  its  capsule,  having  previously  been  obliged  to  per- 
I form  tracheotomy  to  prevent  suffocation.  In  this  case,  I employed 
I)r.  Trendelenburg’s  tracheal  tampon  (Fig.  205),  and  found  it  of  great 
I value.  It  effectually  prevented  the  entry 
' of  blood  into  the  air-passages,  allowed 
I the  patient  to  be  kept  under  the  in- 
fluence of  chloroform,  and  enabled  me 
to  complete  the  operation  with  facility 
and  safety.  (Vide  ‘Med.  Times  and 
: Gaz.,’  May,  1872.) 

The  majority  of  cases  of  tumours  that 
involve  the  palate,  spread  from  the  gums 
or  upper  jaw. 

Elongation  of  the  uvula 
from  inflammatory  oedema  is  sometimes 
a very  acute  affection.  It  comes  on 
rapidly  at  times,  and  gives  rise  to  suf- 
focative symptoms.  I have  seen  a case 
in  which  the  uvula  became  as  thick  as 
a finger  and  rested  on  the  tongue  with 
its  tip  forwards,  and  of  this,  there  is  a 
drawing  at  Guy’s.  An  incision  into  it,  or 
several  punctures,  may  give  relief;  but, 
as  a rule,  it  is  better  to  cut  off  the  lower 
i half  of  the  organ.  Elongation  from 
other  causes  is  far  more  common, 
and  is  generally  to  be  recognised  by 
the  peculiar  hacking  cough  and  husky  voice  to  which  it  gives  rise,  the 
end  of  the  uvula  acting  as  a constant  irritant  to  the  epiglottis  or 
glottis.  There  is  reason,  indeed,  to  believe  that  not  a few  of  the  cases 
of  supposed  laryngeal  irritation  are  due  to  this  cause.  The  removal  of 
the  lower  half  of  the  organ  by  means  of  a long  pair  of  forceps  or 
scissors,  rapidly  gets  rid  of  all  the  symptoms. 

A polypus 

composed  of  simple  mucous  membrane  may  grow  from  the  uvula.  I Polypus  of 
have  removed  one  from  the  tip,  and  another  from  the  base.  They  give  “I'nla. 

’ rise  to  symptoms  identical  with  those  of  elongation.  I had  also  a case 
under  observation  in  which  the  polypus  had  so  long  a pednncle  as  to 
I fall  at  times  into  the  orifice  of  the  larynx,  and  excite  a violent  spasmodic 
B cough,  but  the  man  refused  to  have  it  removed. 


534 


AFFECTIONS  OF  THE  TONSILS,  ETC. 


Tonsillitis. 


Treatment 

tonsillitis. 


Chronic 
enlargement 
of  tonsils. 


Symptoms 
caused  by 
enlarged 
tonsils. 


Treatment 

medical. 


Tonsillitis. 

As  an  acute  affection  this  is  known  as  quinsy  and  is  characterised 
by  the  rapid  swelling  of  the  part,  acute  pain,  foul  tongue,  and  fever. 
Within  three  days,  or  longer,  suppuration  may  appear,  and,  when  suffo- 
cative symptoms  make  their  appearance,  the  surgeon’s  interference 
may  be  demanded.  At  times,  life  may  be  sacrificed  by  the  want  of 
surgical  attention.  Some  years  ago,  a case  came  before  my  notice, 
where  a child,  two  years  of  age,  was  suffocated  from  the  bursting  of  a 
tonsiUitic  abscess. 

Great  redness  and  rapid  swelling  of  the  organs  are  the  chief  local 
symptoms. 

? Teeatment. — Fomentations  externally,  the  inhalation  of  hot  steam, 
and  saline  purgatives,  are  essential  points  of  practice.  As  to  drugs, 
none  seem  to  have  so  powerful  an  influence  over  the  disease  as  guai- 
acum,  an  ounce  of  the  mixture  with  some  compound  spirits  of  am- 
monia being  the  best  form,  and  when  this  is  employed  early,  suppura- 
tion rarely  appears.  When  an  abscess  has  formed,  the  sooner  it  is 
opened  the  better.  The  best  mode  of  doing  this  is  to  cover  a straight 
bistoury  to  within  an  inch  of  its  point  with  lint,  and  having  depressed 
the  tongue  with  the  finger,  to  introduce  it  into  the  swollen  tissue, 
making  a free  incision ; care  being  taken  not  to  direct  the  point  of  the 
knife  outwards,  but  directly  backwards.  Should  pus  appear  behind 
the  pharynx,  it  must  be  let  out.  Tonics,  such  as  quinine  or  iron, 
should  then  be  given,  with  good  food;  a speedy  convalescence  as  a 
rule  ensues. 

Chronic  enlargement  of  the  tonsils. 

This  is  frequently  met  with  in  feeble  children  as  well  as  in  adults 
living  in  marshy  and  damp  localities.  It  is  often  a sequel  of  the 
more  acute  inflammation,  but  as  often  as  not,  it  appears  without  any 
such  cause.  There  is  reason  too  to  believe  that  some  of  the  cases  of 
so-called  chronic  enlargement  of  the  tonsils  are  due  to  new  adenoid 
tonsillitic  growths.  On  two  occasions  when  removing  these  enlarged 
organs,  I have  turned  out  distinct  tumours  the  size  of  nuts  em- 
bedded in  and  surrounded  by  tonsillitic  tissue  which  were  distinctly 
glandular,  and,  under  the  microscope,  could  not  be  distinguished 
from  tonsil  tissue.  In  both  cases  the  enlargement  was  unilateral. 
Bilateral  increase  is  probably  always  due  to  hypertrophy  or  chronic 
inflammatory  enlargement. 

This  enlargement  gives  rise  to  a peculiar  nasal  twang  in  speaking 
and  to  a most  distressing  snoring,  the  patient  as  a rule  having  a half- 
opened  mouth  night  and  day.  It  is  commonly  associated  with  irritable 
mucous  membranes  generally.  I have  seen  it  so  troublesome  in  a child 
three  and  a half  years  old  as  to  prevent  the  deglutition  of  solid  food, 
the  patient  having  lived  for  six  mouths  on  liquid  nourishment.  Tonic 
treatment  is  essential  in  all  these  cases  ; so  is  a simple  nutritious  diet. 
A mixture  of  bark  and  soda  at  first  is  the  best  to  soothe  and  give  tone  to 
the  digestive  apparatus,  cod-liver  oil,  quinine  and  iron,  being  subse- 
quently prescribed.  When  the  organs  are  congested  from  inflammation, 
the  glycerine  of  tannin  is  a good  application,  and,  when  simply  en- 
larged, a mixture  of  glycerine  and  tincture  of  the  perchloride  of  iron, 
in  equal  parts,  or  Liq.  lodi,  should  be  used.  It  is  wise  also  to  give  the 
patient  some  solid  iodine  in  a perforated  box  to  stand  on  a shelf  in 
the  day  as  well  as  in  the  sleeping  room ; the  gradual  evaporation 
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of  the  iodine  seeming  to  purify  and  iodize  the  air  in  a beneficial 
manner. 

When  the  glands  are  white  and  hard,  all  hopes  of  curing  them  by  Removal  of 
medical  treatment  are  at  an  end ; excision  is  the  only  thing  to  do.  ® 

For  this  purpose  the  guillotine  (Fig.  206)  is  the  best  instrument  to 


Fig.  306. 


Guillotine  prepared  for  use. 

! employ  when  it  is  at  hand,  otherwise  a pair  of  vulsellum  forceps  and 
a bistoury  must  be  used,  guarding  the  base  of  the  latter  w'ith  lint  or 
« strapping  to  protect  the  lips  (Fig.  208). 


Fig.  207. 


Fig.  208. 


Calculus  in  the  Tonsil. 

In  1860,  such  a case  came  under  my  care.  A man,  mt.  38,  after  Calculus  in 
I having  suffered  from  enlargement  of  the  right  tonsil  for  a year  and  a half,  tonsil. 

I expectorated  a calculus  the  size  of  a nut,  the  expulsion  of  it  having 

( been  preceded  for  three  days  by  severe  local  pain  and  immediately 

( beforehand  the  sensation  of  something  having  given  way  in  the  parts. 

I When  I saw  him  there  was  a distinct  cavity  in  the  tonsil.  The  stone 

I was  hard  and  ragged,  and  appeared  to  be  made  up  of  phosphatic  salts ; 

( but  the  patient  claimed  the  stone,  and  therefore  it  was  not  examined. 

Small  calculi,  the  size  of  mustard  seeds,  are  more  common,  and  are 
i supposed  to  be  calcified  tuberculous  deposits.  In  Guy’s  Hosp.  Mus. 

(Prep.  1677®®)  there  is  a specimen  analysed  by  Dr.  Babington  w’hich 
consisted  of  phosphate  of  lime. 


Operaliou  on  tonsil  with  guillotine. 


Removal  of  tonsil  with  knife. 
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This  rapidly  fatal  affection  happily  is  rare,  and  has  not  received  much 
attention.  It  may  appear  as  a primary  or  secondary  affection,  and  in 
the  encephaloid  or  fibrous  form.  Theyorwer^being  the  more  frequent 
and  rapid  in  its  course,  destroys  life  mechanically  by  secondary  glan- 
dular enlargement,  as  well  as  by  pharyngeal  and  laryngeal  obstruction 
— the  latter  is  seen  mostly  as  an  ulceration,  and  proves  fatal  by  ex- 
haustion. I have  in  one  case  seen  this  disease  cause  death  by  sudden 
and  violent  haemorrhage  owing  to  extension  to  and  perforation  of  the 
internal  carotid  artery. 

This  affection  begins  as  an  ordinary  enlargement  of  the  gland,  but 
more  rapid  in  its  growth,  and  is  mostly  attended  by  early  enlargement 
of  the  lymphatic  glands  at  the  angle  of  the  jaw,  and  subsequently  of 
those  of  the  neck.  When  it  ulcerates,  the  ulcer  assumes  the  indurated 
jagged  appearance  of  a cancerous  sore,  not  unlike  the  deep  syphi- 
litic sore  after  the  breaking  down  of  a gummy  tumour.  It  has, 
however,  a more  indurated  base  and  border  than  the  syphilitic.  It 
attacks  men  mostly  of  middle  age,  but  I have  had  under  my  care  a 
sweep  only  seventeen  years  of  age,  with  the  hard  form.  I have  the 
records  of  three  other  cases  in  males,  aged  respectively  49,  62,  and  65. 

Teeatment. — Palliative  treatment  is  probably  the  best  to  adopt,  al- 
though Dr.  Cheever,  of  Boston,  has  proved  that  the  tonsil  may  be 
successfully  extirpated  by  external  incision  (‘  Boston  Med.  Surg.  Journ.,’ 
1871).  Its  removal  from  within  seems  almost  hopeless,  whether  by 
caustics — Maissonneuve’s  plan — the  ecraseur,  or  enucleation.  I at- 
tempted the  latter  in  one  case  only  with  partial  success — and  the 
operation  prolonged  life. 

Dr.  Cheever  performed  his  operation  through  an  incision  made 
below  the  angle  of  the  jaw  of  three  and  a half  inches,  along  the  ante- 
rior border  of  the  sterno-mastoid  muscle,  with  a second  incision  ex- 
tending along  the  lower  border  of  the  jaw.  The  flaps  were  reflected 
and  a large  gland  enucleated.  The  digastric,  stylo-hyoid,  and 
stylo- glossus  muscles  were  cut — the  fibres  of  the  superior  constrictor 
being  divided  upon  a director.  The  pharynx  was  opened.  The 
finger  of  the  operator  was  then  swept  round  the  diseased  tonsU- 
litic  mass  which  was  enucleated.  The  haemorrhage  was  free  though 
not  excessive,  and  twelve  ligatures  were  applied.  A steady  con- 
valescence followed.  “The  facilities,”  adds  Dr.  Cheever,  “with 
which  the  tonsil  can  be  enucleated  with  the  finger  is  surprising.”  This 
operation  may  probably  be  justifiable  and  beneficial  in  those  cases 
before  the  glands  are  too  far  involved.  For  further  information  on 
this  subject,  reference  may  be  made  to  the  article  “Amygdales,  No.  2,” 

‘ Dictionnaire  de  Medecine,’  1865,  and  to  Poland’s  article,  ‘ Brit,  and 
Foreign  Review,’  April,  1872. 
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CHAPTER  XIII. 


DISEASES  OP  THE  GUMS,  JAWS,  TEETH,  PHARYNX  AND 

(ESOPHAGUS. 

Epulis. 

r Undee  this  term  epulis  are  included,  rightly  or  wrongly,  most  of  the  On  Epulis. 
1 tumours  of  the  gums — hypertrophic,  polypoid,  or  diffused — simple  Varieties. 

1 outgrowths  from  the  gums,  due  to  the  irritation  of  a carious  tooth  or 
t stump,  papillary,  fibrous,  fibroplastic,  myeloid,  epithelial,  and  can- 
n cerous  tumours. 

J The  true  or  fibrous,  fibroplastic,  and  myeloid  epulis  (for  these  ele-  The  tme 
( ments  enter  in  different  proportions  into  all  the  benign  forms  of  epulis)  form, 
a are  diseases  chiefly  of  the  periosteum  (Pig.  209),  and  are  rarely 


Fig.  209. 


I 


Fibrous  epulis  from  gum.  Drawing,  Guy’s  Hosp.  Mus.,  271'o.  Mr.  Birkett’s  case. 


i cured  without  removal.  At  times,  however,  they  invade  the  bone 
i (Fig.  210),  the  endosteal  membrane  which  lines  the  bone  being  con- 
I tinuous  with  the  periosteal  covering  it.  They  may  appear  as  simple  Characters. 
> fleshy  outgrowths  of  the  gum  about  a tooth,  and  develope  into  a largo 
1 mass  of  a firm  or  semi-elastic  tissue.  At  a later  stage,  this  mass  may 
ulcerate  and  break  down. 


Fig.  210. 


Fig.  211. 


i 

I 

i 


Epulis  springing  from  bone.  Front  view  of  tumour  of  alveolus.  Due  to 

Mr.  Key  s case.  hypertrophy  and  dilatation  of  tooth 

fang. 

In  exceptional  cases,  a tumour  that  appears  to  be  an  epulis,  results  Caseofodon- 
from  the  abnormal  development  of  a tooth;  this  was  the  case  in  a tome  of  upper 
boy,  ffit.  11,  from  which  Fig.  211  was  taken,  the  expansion  of  the 
alveolus  having  arisen  owing  to  the  development  of  an  odontome  of 
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Mode  of 
removal. 


Cancerous 


Polypus. 


Vascular 

tumours. 


Abscess 
about  gums. 


the  root  fang  of  an  upper  incisor  tooth  which  had  been  growing  for 
three  or  four  years. 

Fig,  211  illustrates  the  swelling  of  the  gum  before  the  removal  of 
the  disease ; and  Fig.  213,  a section  of  the  odontome.  My  friends, 
Messrs.  Salter  and  Moon,  informed  me  that  this  is  a unique  case. 
In  the  diagnosis  of  such  a case,  the  protrusion  of  the  crown  of  the 
tooth  becomes  a valuable  guide. 


Fig.  212. 


Fig.  213. 


Odontome  after  removal. 


Section  of  odontome,  showing  expanded 
thickened  root  of  incisor  tooth. 


Treatment. — The  removal  of  the  disease,  of  the  teeth  or  stumps 
that  are  involved  in  it  as  well  as  of  the  bones  with  which  it  is  con- 
nected, is  the  only  sound  practice  to  adopt.  A good  pair  of  cutting 
pliers,  which  will  nip  off  as  much  of  the  alveolar  process  as  seems  in- 
volved, is  the  best  instrument  to  use,  a small  hand  saw  having  marked 
out  vertically  the  limit  of  the  incision.  When  the  bone  is  not  removed, 
a return  of  the  disease  is  almost  certain. 

A cancerous  disease  of  the  gums  puts  on  precisely  similar  appear- 
ances to  those  seen  in  similar  diseases  of  the  fauces,  face,  or  tongue 
— an  irregular,  excavated,  ulcerating  surface,  discharging  foetid  pus, 
associated  with  pain,  and  glandular  enlargement  marking  its  true 
nature.  Most  of  the  cases  of  cancerous  epulis  are  epithelial.  The 
benign  form  of  epulis  is  generally  an  affection  of  young  life,  and  the 
cancerous  of  the  old  and  middle-aged. 

Polypus  of  the  gum  or  outgrowths  of  gum  structure,  are  due  to 
the  irritation  of  carious  teeth  or  to  uncleanly  habits.  They  can  be 
cured  by  the  removal  of  the  growth  and  its  cause. 

Vascular  tumours  are  met  with  on  the  gums  and  generally  found 
between  tbe  front  teeth.  They  are  sometimes  but  not  always  associated 
with  carious  teeth.  The  outgrowth  is  usually  small  and  more  or  less 
pedunculated,  bleeding  on  the  slightest  manipulation.  The  vascular 
tumour  occasionally  presents  more  the  features  of  a nsevus.  I have 
destroyed  many  of  these  growths  by  means  of  the  galvanic  cautery 
with  success,  but  they  can  be  removed  by  the  knife  or  any  caustic. 
When  a carious  tooth  appears  to  be  the  cause  of  the  disease  it  should 
be  at  once  removed. 

Abscesses  about  the  gums  are  very  common,  and  are  frequently 
the  result  of  disease  of  the  teeth.  Dentists  tell  us,  however,  that  these 
gum-boils  rarely  induce  any  disease  of  the  bone,  though  they  some- 
times arise  from  it.  When  connected  with  a carious  tooth,  and  are 
of  long  standing,  nothing  but  the  removal  of  the  tooth  will  effect  a 
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cure.  Wlien  associated  with  disease  such  as  “ necrosis  ” or  death  of 
the  bone,  the  removal  of  the  dead  portion  is  an  absolute  necessity. 


Necrosis  of  the  Jaws. 

This  is  a common  affection  as  a consequence  of  one  of  the  exanthe-  Exanthe- 
mata, or  some  other  fever,  and  is  now  fairly  recognised.  It  is  more 
common  in  children  than  in  adults.  As  a rule  it  appears  on  the  decline 
of  the  fever,  with  pain  and  swelling  about  some  portion  of  the  gums, 
and  rapidly  passes  on  to  suppuration  and  death  of  the  bone.  The  necrosis, 
however,  is  generally  confined  to  the  alveolus,  in  exceptional  instances 
only  it  involves  the  body  of  the  bone.  Both  jaws  are  equally  liable  to 
the  affection.  In  the  ‘ Guy’s  Hosp.  Eeports  ’ for  1869  I recorded  a 
series  of  cases  to  illustrate  these  points.  In  one  case,  narrated  in  Compensa- 
detail,  that  of  a woman,  rot.  25,  who  in  infancy  had  lost  a large  tory  growth 
portion  of  her  npper  jaw  after  measles— the  lower  jaw  had  grown  up 
to  fill  in  the  deficiency  in  the  upper.  It  was  nearly  one  inch  higher  in 
its  vertical  measurement  on  the  right  side  than  the  left ; it  seemed, 
indeed,  as  if  the  lower  jaw  had  grown  upwards  for  want  of  the 
regulating  influence  of  the  natural  pressure  which  the  teeth  of  the 
upper  jaw  must  exert  upon  those  of  the  lower  when  in  contact  with 
them.  1 have  recently  seen  a similar  case  where  the  increase  of  growth 
had  taken  place  in  the  upper  jaw,  in  consequence  of  a deficiency  in  the 
lower. 

Necrosis  of  the  jaws,  as  a result  of  the  phosphorus  poison,  is  now 
rarely  seen,  in  consequence  of  the  common  phosphorus  being  less  fre-  Phosphorus 
quently  employed  than  formerly  in  the  making  of  lucifer  matches.  Dr.  necrosis. 
Bristowe,  in  his  report  to  the  Privy  Council  in  1863,  clearly  showed 
that  it  is  to  its  influence  the  disease  is  to  be  attributed,  the  amorphous 
phosphorus  being  harmless.  The  first  notice  of  the  affection  in  this 
country  was  by  my  colleague  Dr.  Wilks,  in  the  ‘ Guy’s  Hosp.  Rep.,’ 

1847,  page  163.  The  disease  is  acute  in  every  sense.  It  may  involve 
a part  only,  or,  the  whole  of  the  upper  or  lower  jaw,  both  seeming  Symptoms.' 
to  he  equally  liable  to  the  aflection;  but  in  the  majority  of  cases,  the 
teeth  of  the  affected  hone  are  more  or  less  diseased  or  deficient.  It  is 
a rare  thing  to  find  the  disease  in  subjects  who  have  sound  teeth,  or 
in  those  who  have  a complete  set.  Some  openings  down  to  the  bone 
either  through  carious  or  deficient  teeth,  appear  to  be  necessary  to 
enable  the  phosphorus  fumes  to  act  upon  the  bone.  Dr.  J.  Ward,  of 
New  York,  records  a case  in  which  the  whole  hone  died  and  was 
restored. 

The  disease  begins  for  the  most  part  by  a general  aching  of  the  teeth.  Progress  of 
followed  by  rapid  suppuration  and  necrosis  of  the  affected  bone.  The  disease, 
constitutional  are  usually  as  severe  as  the  local  symptoms. 

Necrosis  may  also  take  place  independently  of  any  of  the  causes 
already  alluded  to  and  may  follow  as  a result  of  fracture,  hut  its  true 
cause  is  generally  difficult  to  ascertain.  It  is  found  in  both  upper  and 
lower  jaws.  An  analysis  of  fifty  consecutive  cases  shows,  that  nineteen  Statistics  of 
were  in  the  upper,  twenty-nine  in  the  lower,  and  two  in  both,  thus 
controverting  tlie  assertion  of  Stanley  which  has  been  repeated  by  others, 
that  necrosis  of  the  upper  jaw  is  rare.  It  may  show  itself  at  any  period  Period  of 
of  life.  I have  seen  it  in  an  infant  a fortnight  old,  although  it  is  more  life, 
common  in  the  young  and  middle-aged  than  in  the  aged.  It  may  attack  pgj.(. 
any  portion  of  tlie  hones,  and  even  the  condyloid  processes  of  the  lower  attacked. 
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jaw  may  die  and  be  removed,  leaving  a movable  jaw  by  the  spontaneous 
formation  of  a new  joint.  The  child,  ajt.  8,  from  whom  I removed  the 
bone,  illustrated  below  (Pig.  214),  could  move  the  jaw  as  well  as  if 
the  condyle  had  never  been  destroyed,  and,  in  ‘ Guy’s  Hosp.  Rep.’  for 
1869,  I recorded  another  similar  case. 

Is  j)receded  Necrosis  of  a bone  is  always  preceded  by  symptoms  of  inflammation 
by  iiiflara-  such  as  swelling  and  pain,  followed  rapidly  by  suppuration,  and  the 
ma  ion.  formation  of  sinuses  leading  down  to  the  bone,  which  may  be  felt  by 
a probe.  A single  sinus  below  the  jaw  or  in  the  neighbourhood  may 
be  due  to  the  presence  of  a diseased  tooth. 


ITg.  214. 


Portion  of  lower  jaw  removed  for  necrosis  from  a child  set.  8,  tlie  movements  of 
the  jaw  subsequently  being  perfectly  regained. 


Treatment  of 
neurosis. 


Of  upper 
jaw. 

Of  lower 
jaw. 


When 
confined  to 
the  alveolus. 


I' 


Teeatment. — When  dead  bone  can  be  detected,  either  in  the 
upper  or  lower  jaw,  there  is  only  one  form  of  practice  which  ought 
to  be  entertained,  and  that  is  removal.  It  should  be  removed, 
too,  with  as  little  disturbance  as  possible  to  the  soft  parts,  or  to  the 
new  bone-forming  tissues  such  as  the  periosteum,  and  by  the  mouth. 
When  this  latter  practice  is  impossible  or  impolitic  from  any  cause, 
the  sm’geon  should  take  every  care  that  his  external  incisions  are  made 
where  afterwards  they  will  be  little  seen. 

In  necrosis  of  the  upper  jaw,  the  bone  can  nearly  always  be  removed 
by  means  of  incisions  made  beneath  the  cheek.  An  incision  through 
the  cheek  never  seems  necessary.  In  necrosis  of  the  lower  jaw  when 
incisions  through  the  integument  are  demanded,  they  should  be  made 
below  its  lower  border.  When  the  dead  bone  is  fixed,  or  rather  before 
it  has  been  thrown  off  from  its  attachments  and  before  a new  casing  of 
bone  has  been  formed,  all  operative  interference  must  be  condemned, 
particularly  in  the  lower  jaw,  as  there  seems  little  room  to  doubt, 
that  the  muscles,  acting  upon  the  new  bone  before  it  has  become  con- 
solidated, may  alter  its  shape  and  produce  deformity.  Under  these 
circumstances,  the  surgeon  should  content  himself  with  seeing  that  all 
pent-up  pus  has  free  exit,  by  means  of  incisions  through  the  gum,  also 
that  the  patient’s  mouth  is  kept  as  clean  as  possible  by  frequent  washing, 
and  that  his  general  condition  is  mamtained  by  means  of  tonic  medi- 
cine and  nutritious  diet.  When  the  necrosis  is  confined  to  the  alveolus 
in  which  the  temporary  teeth  are  situated,  great  care  should  be  taken 
that  the  parts  beneath  are  not  disturbed,  and  that  the  permanent  teeth 
are  not  interfered  with.  Even  when  exposed  these  permanent  teeth 
need  not  of  necessity  be  removed.  In  young  patients  where  much 
loss  of  bone  has  taken  place,  it  seems  desirable  to  have  some 
artificial  substitute,  in  order  to  prevent  the  occurrence  of  such  an  over- 
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growth  of  the  opposing  jaw  as  took  place  in  the  cases  akeady  referred  to. 

' Where  the  antrum  is  exposed  by  exfoliation,  much  may  he  done  hy  the 
dentist  to  fill  in  the  gap.  A few  years  ago,  Mr.  Salter  very  skilfully  exposed, 
adapted  a plate  with  teeth  to  the  upper  jaw  of  a woman  in  whom  the  an-  Where 
terior  wall  of  the  antrum,  with  part  of  the  alveolar  process,  had  exfoli-  fistulous 
ated.  At  times  also,  the  fistulous  opening  takes  place  externally ; thus,  in  remaitK* 

1864,  I was  called  on  to  treat  a woman,  set.  34,  who  nine  years  pre- 
viously had  had  extensive  necrosis  of  the  upper  jaw,  and,  as  a conse- 
quence, a fistulous  opening  the  size  of  a sixpence  was  left  below  the 
right  eye,  communicating  directly  with  the  antrum.  The  soft  parts 
were  firmly  connected  with  its  margins,  and  the  lower  lid  drawn  down. 

I raised  the  integument  from  the  bone,  making  free  subcutaneous 
incisions,  pared  the  edges  of  the  flaps,  and  brought  them  together  over  ■ 

the  opening  in  the  bone.  Good  union  followed  and  the  deformity  was 
I removed. 

Tumours  of  the  Jaws. 

Some  of  the  most  remarkable  tumours  of  these  bones  are  due  to  Tumours  of 
hypertrophy  or  hyperostosis — the  lower  jaw  with  other  bones  of  the  j®"'- 
face  and  head  being  generally  involved.  Mr.  Howship’s  well-known  Hypertrophy, 
case  of  disease  of  the  upper  jaw,  which  is  noticed  every  where,  is  a case 
5 in  point ; so  is  that  of  Mr.  Bickersteth’s,  which  was  exhibited  ‘ 

f at  the  Pathological  Society  in  1866,  and  which  he  described  with 

all  minuteness  in  the  ‘ Transactions’  of  the  year.  The  disease  is 
usually  symmetrical,  showing  itself  as  a uniform  enlargement  of  the 
bones  involved — the  upper  jaws  projecting  as  two  large  globular  masses. 

Cystic  disease  of  the  antrum.  Diseases  of 

This  is  a special  affection  and  often  connected  with  irregular  denti- 
tion  j though  how  often  has  not  yet  been  determined. 

: Suppuration  of  the  cavity  is  often  due,  doubtless,  to  an  extension  of  Suppuration 

I inflammation  from  the  teeth  and  may  arise  from  a blow  or  some  cavity. 

1 other  cause.  It  is  known  by  severe  local  pain,  extending  over  the  face 
I and  forehead,  local  swelling,  and  extreme  tenderness,  the  constitutional  ; 

! symptoms  being  often  very  severe.  When  pus  has  formed  there  may  j 

t be  rigors,  and  the  abscess  may  burst  either  into  the  nose  or  into  the  !' 

I)  mouth  beneath  the  cheek — the  antrum,  under  these  circumstances,  |, 

i becoming  much  distended.  In  rare  cases  it  may  make  its  way  through  i 

I the  cheek,  and  in  one  where  this  occimred,  an  opening  into  the  antrum  ! 

I the  size  of  a fourpeuny  piece  w'as  subsequently  found,  on  making  an  ' 

I incision  down  in  the  bone  beneath  the  cheek.  In  neglected  instances,  I 

I the  floor  of  the  orbit  may  be  displaced  and  vision  interfered  with  or  ! 

( even  destroyed.  {Vide  Salter,  ‘ Med.-Cbir.  Ti-ans.,’  1863.)  ■ 

Tbeatment. — When  suppuration  has  been  made  out,  the  antrum  Treatment  of  jl 
[ should  be  opened,  and  if  its  anterior  wall  be  expanded,  an  opening  suppuration  : 

I may  also  be  made  into  it  without  fear  at  the  most  projecting  point  with  ® 
a trocar  or  other  sharp  instrument.  The  relief  given  by  these  means 
i is  very  signal.  In  one  case  of  a lady  that  came  under  my  care  some 
> years  ago,  it  was  instantaneous  and  permanent.  MTten  diseased  teeth 
I are  present  in  the  bone,  they  should  all  be  tested  by  a sharp  blow,  and 
the  most  tender  removed.  A jet  of  ether  spray  on  each  tooth 
will  prove  an  admirable  test,  the  cold  searching  out  the  slightest 
i disease.  It  is  never  advisable  to  remove  sound  teeth  unless  some 
I evidence  exists  of  their  alveoli  being  diseased.  In  aU  these  cases 
t the  cavity  must  be  kept  clean  by  syringing.  A chronic  abscess  in  the 
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antrum  may  be  bo  insidious  in  its  formation  as  to  induce  the  surgeon 
to  believe  that  a tumour  exists.  Liston  gives  an  instance  in 
his  ‘ Practical  Surgery’  of  such  an  error,  in  which  removal  of  the 
jaw  was  attempted.  In  all  tumours  of  the  upper  jaw,  the  prohabUity 
of  the  presence  of  a large  cyst  should  never  be  forgotten. 

Hydrops  antri  is  now  a well-recognised  affection,  and  is  characterised 
by  a gradual,  painless  expansion  of  the  bone,  rarely  producing  other 
symptoms  than  those  due, to  mechanical  pressure.  It  encroaches  on  the 
nose,  and  causes  obstruction ; on  the  orbit,  and  presses  on  the  glohe ; on 
the  mouth,  and  produces  bulging  of  the  palate ; and,  on  the  cheek,  so  as 
to  cause  deformity ; indeed,  it  is  often  because  of  this  that  the  patient  is 
induced  to  seek  advice.  When  the  expansion  is  great,  the  shell  of  bone 
may  become  so  thin  as  to  crackle  like  parchment  under  pressure.  This 
sensation  may  be  yielded  by  pressure  upon  its  external  or  palatal  sur- 
face. M.  Giraldes,  in  1853  (Montyon  prize),  was  the  first  to  describe 
these  cysts  with  clearness,  although  Mr.  W.  Adams  had  previously 
recognised  them.  {Vide  ‘ St.  Thomas’s  Hospital  Museum  Catalogue.’) 
The  old  surgeons  looked  upon  this  affection  as  the  result  of  obstruction 
to  the  aperture  between  the  nostril  and  antrum,  the  dilatation  of  the 
bone  being  due  to  retained  mucus,  but  this  is  now  known  to  be  an  error. 
All  recent  pathology  tends  to  indicate,  that  it  is  a cystic  disease  of  the 
mucous  lining  of  the  antrum,  the  affection  showing  itself  as  a single 
cyst,  or,  as  a cystic  degeneration  of  this  tissue.  Giraldes  regards  these 
cysts  as  dilatations  of  the  glandular  follicles  of  the  mucous  membrane. 
The  fluid  contents  of  these  cysts  are  always  viscid,  occasionally  clear,  but 
mostly  blood-stained,  sometimes  purulent,  containing  cholesterine,  but 
never  pure  mucus.  I have  recently,  however,  had  a case  in  a boy 
aet.  16,  with  Mr.  E.  Phillips,  of  Leinster  Square,  where  the  fluid  was 
serous  and  blood-stained  in  a high  degree. 

Dentigerous  cysts  are,  clinically,  closely  allied  to  those  just  described ; 
pathologically  they  may  differ ; but  there  can  be  no  doubt  that  the  cysts 
are  connected  with  the  teeth,  which  are  in  some  cases  fully  developed, 
and  in  others  imperfectly  so.  They  are  found  in  both  upper  and  lower 
jaws.  Heath,  in  his  excellent  ‘ Essay  on  the  Jaws,’  1868,  informs  us  that 
cysts  of  small  size,  in  connection  with  the  fangs  of  permanent  teeth,  are 
frequently  found  on  extracting  the  latter,  but  give  rise  to  no  symptoms 
demanding  surgical  interference.  Occasionally  growing  to  a large  size 
they  produce  absorption  of  the  containing  alveolus,  and  give  rise  to  a 
prominent  swelling.  The  disease  is  generally  slow  in  its  progress,  and 
tolerably  painless ; by  its  pressure  the  cyst  may  cause  absorption  of  the 
bone  with  which  it  is  in  contact,  and  a deep  excavation.  Paget  relates 
in  his  ‘ Surgical  Pathology’  such  a case  as  a cyst  near  the  gums,  and  I 
have  had  under  observation  a woman  who  had  a tumour  in  her  left 
cheek  for  years,  which  when  opened,  discharged  some  watery  fluid. 
She  applied  to  me  for  a bony  projection  of  the  cheek,  that  was  clearly 
the  edge  of  the  alveolar  process  of  the  upper  jaw,  the  hone  above  having 
become  absorbed  by  the  pressure  of  the  cyst,  thus  causing  a cup-like 
depression.  She  had  had  all  her  teeth  removed  at  different 
times  by  dentists,  under  the  impression  that  the  disease  was  due  to 
them. 

The  dentigerous  cysts  are  found  in  both  jaws,  and  are  almost  al- 
ways connected  with  the  permanent  teeth,  rare  cases  being  recorded 
in  which  the  temporary  were  implicated.  In  this  affection,  the  teeth 
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Tooth  as  seen  through  opening 
in  upper  jaw. 


Natural  size  of  tooth 
when  removed. 


fail  in  development  and  remain  within  the  jaw,  the  tooth,  acting  as  a 

foreign  body,  setting  up  irritation,  and  causing  the  cystic  affection  I 

am  now  considering,  or  some  solid  growth.  Thus  in  a hoy  set.  6,  who  Examples. 

came  under  my  care  some  years  ago,  a cystic  enlargement  of  the  jaw  of 

three  years’  development  existed.  It  encroached  on  the  orbit,  mouth, 

and  cheek.  I made  an  opening  into  the  anterior  wall  of  the  cyst, 

makmg  a window  in  the  hone,  and,  through  this,  an  incisor  tooth  was 

seen  with  its  crown  upwards  (Fig.  215).  The  tooth  was  removed  and  a 

good  recovery  ensued.  In  January,  1872,  I treated  a similar  case 

in  a girl,  set.  17,  sent  to 

me  by  Mr.  Salter,  who  Fio.  215. 

had  had  her  under  ob- 
servation for  two  years. 

The  disease  was  in  the 
right  upper  jaw,  and 
the  right  canme  tooth 
was  deficient.  I ex- 
posed the  cavity  and 
removed  the  tooth 
(which  was  growing  in 
an  abnormal  direction 
upwards  and  inwards), 
a good  recovery  taking 
place.  I saw  my  col- 
league Mr.  Poland  open  one  in  the  low'er  jaw,  and  remove  a tooth 
with  success.  On  July  24, 1875,  1 trephined  a tumour  of  three  or  four 
years’  growth  of  the  lower  jaw  of 
Miss  R — , ffit.  30,  a patient  of 
Mr.  R.  Moon’s,  of  Norwood,  and 
also  of  Mr.  Salter’s,  and  removed 
from  it  a canine  tooth  which 
was  resting  obliquely  in  the 
cavity  (Fig.  216).  Mr.  Salter  has 
collected  many  similar  cases.  It 
is  well  to  remember,  that  these 
dentigerous  cysts  like  other 
cysts  of  the  jaws,  may  simulate 
solid  tumours.  When  they 
occur  in  the  lower  jaw  and 
expand  the  hone,  this  error  is  very 
likely  to  take  place.  In  aU  tu- 
mours of  the  jaws  that  have  a 
smooth  or  cystic  outline  it  is  well, 
therefore,  to  make  an  exploratory 
puncture  for  the  purpose  of  dia- 
gnosis. When  the  walls  crackle 
from  thethinness  of  the  expanded 
cavity,  the  diagnosis  is  simple. 

Treatment. — The  free  opening 
of  the  cyst  is  the  one  essential  point 
of  practice  to  observe  in  all  these 
cystic  diseases  of  the  jaws,  upper 

or  lower,  with  the  extraction  of  any  tooth  that  may  he  present  in  the 


Fig.  216. 


Canine  tooth  as  seen  in  case  of  Miss  B — , 
in  expanded  lower  jaw  with  tooth  (b)  of 
its  natural  size.  a.  Bone  removed  by 
the  trephine. 


Treatment  of 

dentigerous 

cysts. 
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The  fibrous. 
The 

fibro-plastic. 

The 

cartilaginous. 


Pig.  217 


Dentigerous  tumour  of 
jaw. 


cyst.  This  can  be  done  with  a knife  or  a sharp  pair  of  forceps, 
alter  a perforating  wound  has  been  made  by  a trephine,  drill,  gouge| 
or  pointed  instrument.  To  induce  suppuration  of  the  cyst,  it  is  a good 
practice  to  plug  the  cavity  with  lint.  When  the  cavity  is  hirge,  it  is 
wise  to  take  away  a considerable  portion  of  its  wall.  Removal  of  a 
segment  of  hone  for  cystic  disease  is  rarely  needed.  Before,  however, 
the  pathology  was  understood  this  malpractice  was  often  perpetrated, 
as  our  different  museums  too  truly  testify. 

Dentigerous  tumours  may  likewise  occur.  In  Fig.  217  is  illustrated 
a case,  in  which  I removed  the  upper  jaw  of  a 
child,  set.  8,  for  a nearly  solid  myeloid  tumour 
of  the  jaw  elearly  originating  in  a malplaced 
tooth  which  was  growing  from  the  posterior 
part  of  the  orbital  plate  of  the  hone ; one  or  two 
cysts  existed  in  the  growth  enough  to  allow 
of  its  being  called  cystic.  There  was  no  pos- 
sibility of  making  a diagnosis  in  this  instance  ; 
such  examples  are  very  rare. 

Tumours  of  the  jaws. 

These  are  of  different  kinds,  simple  and 
malignant,  connected  and  unconnected  with 
teeth.  When  in  the  antrum,  their  dental 
origin  should  he  suspected,  but  in  both 
upper  and  lower  jaws,  solid  tumours  of  all 
kinds  have  been  found  with  teeth  as  their 
centres. 

Polypi  of  the  antrum — as  are  those  of  the  nose — are  occasionally  met 
with,  and  they  show  themselves  mostly  as  projections  into  and  through 
the  nostril,  the  tumour  making  its  way  through  the  nasal  wall  of  the 
antrum,  and,  at  the  same  time,  generally  expanding  its  facial  waU.  I 
have  seen  four  weU-marked  cases  of  this  sort,  and  in  two  the  whole  mass 
was  removed  through  the  nostril,  which  was  laid  open,  and  turned 
hack.  In  the  third,  the  cheek  was  reflected  outwards  at  the  same 
time,  and  a large  opening  made  into  the  antrum  allowing  the 
surgeon  to  scoop  out  the  growth.  Two  of  these  cases  occurred  in  the 
practice  of  Mr.  Cock,  and  two  in  my  own. 

Tumours  of  the  upper  jaw. — Weber,  quoted  by  Heath,  informs 
us,  that  in  an  analysis  of  307  cases  of  tumours  of  the  upper  jaw, 
more  than  one  thu-d  of  the  whole  number  may  he  set  down  as 
sarcomatous  simple  tumours,  one  third  as  osseous,  and  less  than 
one  third  cancerous,  the  myeloid  being  included  in  one  of  these 
groups.  They  may  grow  also  from  any  part  of  the  hone  or  perios- 
teum. When  they  originate  in  the  antrum  they  expand  its  cavity, 
as  is  the  case  in  the  cystic  disease,  and  cause  a bulging  of  one  or  more  of 
its  walls.  When  they  spring  from  a sm-face  or  plate,  the  tumour  will 
project  from  it,  leaving  the  other  surfaces  unaffected.  The  flhrous  in 
aU  its  forms  and  the  osseous  are  usually  of  slow  growth.  They  are 
often  painless,  and  trouble  only  from  their  size.  The  flbro-plastic, 
myeloid,  and  cancerous  are  of  more  rapid  gi-owth.  The  fibrous  or 
fibro-plastic  are  usually  periosteal  growths,  the  osseous,  myeloid,  and 
cancerous  endosteal.  The  cartilaguious  are  very  variable  in  their 
progress,  now  very  slow  and  then  rapid.  They  are  chiefly  of  the 
mixed  kind,  fibre  tissue  largely  predominating  in  tumoiu-s  of  slow 
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formation.  They  frequently  involve  many  bones.  Sir  J . Paget  (‘  Sur- 
gical Path.’)  states,  that  in  the  only  case  on  record  of  enchondroma  of 
the  upper  jaw  alone,  the  disease  was  removed  by  Mr.  Morgan— late  of 

Guy’s from  a man  set.  24 ; the  tumour  was  of  the  right  maxilla  and 

was  of  nine  years’  growth.  The  patient  survived  the  operation  seven 
years.  Figs.  218  and  219  illustrate  the  case ; the  first  being  taken  before 

Fig.  218.  Pio-  219. 


I Mr.  Morgan’s  operation  and  the  second  after  the  patient’s  death.  Dr. 

‘ Heyfelder,  of  Munich,  says,  however,  that  he  found  eight  such  cases 
J out  of  450  of  disease  of  the  upper  jaw. 

r Tbeatment. — All  solid  tumours  of  the  upper  jaw  must  be  ex-  Treatment  of 
] tirpated,  but  not  more  of  the  bone  should  be  removed  than  is  tumours  of 

0 necessary.  Sir  W.  Fergusson  established  this  rule  in  practice,  and  ‘tpperga». 

1 it  is  one  that  all  surgeons  should  strive  to  follow.  Thus,  when  the 

n disease  springs  and  projects  from  the  facial  surface  of  the  bone, 
t the  tumour,  with  the  facial  plate  alone,  requires  excision.  When 

< the  alveolar  process  is  alone  implicated,  the  other  portions  of  the 

r bone  must  not  be  touched.  Where  possible,  the  palate  plate 

II  should  be  preserved,  and  it  is  bad  surgery  to  interfere  with  the 

ii  orbital  plate  without  an  absolute  necessity.  When  the  whole  hone 
I is  involved  in  the  disease,  it  must  he  removed,  but  such  cases  are  excep- 
i)  tional.  In  many  cases  where  the  disease  originates  in  the  antrum,  a 
:■  partial  removal  of  the  bone  will  suffice,  if  the  surgeon  can  at  first 

» only  lay  open  the  cavity  and  find  out  the  base  of  the  growth.  For 

I perforating  the  antrum  with  a view  to  exploration  Sir  W.  Fergusson 
I'  recommends  an  ordinary  carpenter’s  gimlet. 

< Operation  for  the  removal  of  part  or  the  whole  of  the  upper  jaw.—  E.\cision  of 

•J  The  incision  now  almost  universally  adopted  for  the  removal  of  tumours  part  orwliole 
i from  the  upper  jaw  is  the  one  of  Sir  W.  Fergusson  (Fig.  220)  ; as  by  it  “Pper  jaw. 

’ all  the  necessary  room  is  given  to  remove  even  the  largest  growth.  The 
;i  facial  nerve  and  artery  are  divided,  where  by  their  size,  they  are  of  small  Description 
' consequence,  and  the  scai’s  are  so  placed  as  to  become  almost  impercep- 
VOL.  I.  35 


Enchondroma  of  upper  jaw. 

Before  operation.  Model,  Guy’s  Hosp.  After  death.  Model,  Guy’s  Hosp. 
Mas.,  S8“.  Mus.,  38“. 
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Different  tible.  In  tumours  of  moderate  size,  the  incision  should  he  carried 

incisions.  through  the  medianline  of  the  lip  into  the  nostril,  when,  hy  raising  the 

nostril  and  retracting  the  cheek  outwards,  abundant  room  is  obtained. 
When  more  room  is  required,  the  operator  may  extend  his  incision 
round  the  ala  and  up  the  side  of  the  nose  towards  the  inner  canthus, 
and  if  this  is  still  insufficient,  a third  incision  may  be  made  from  the 
termination  of  the  second  along  the  lower  border  of  the  orbit. 

These  incisions  are  indicated  in  Fig.  220,  which  was  taken 

from  a man  set.  35,  from 
whom  I removed  an  osteo- 
chondroma, of  twelve  years’ 
duration,  involving  the  facial 
and  palate  plates  of  the 
superior  maxilla.  The  dark 
line  indicates  the  incision 
made  ; the  dotted  extra  line 
that  which  may  be  required 
in  exceptional  instances.  Fig. 

221  illustrates  Gensoul’s  and 
Liston’s  method. 

In  some  cases,  the  ala  of  the 
nose  alone  may  be  turned  up. 

I removed  a fibrous  tumour 
growing  from  the  nasal  process  of  the  superior  maxilla  by  this  in- 
cision, and  found  ample  room.  The  incision  having  been  made,  and 

integument  reflected  suffi- 
ciently to  expose  the  tumour, 
all  bleeding  should  be  stopped 
by  ligature  or  torsion.  As- 
suming that  the  whole  bone 
has  to  be  removed,  the  incisor 
tooth  of  the  affected  side 
must  be  extracted,  and  the 
palate  plate  of  the  upper  jaw 
with  the  alveolus  divided 
with  a fiue  saw  (Fig.  222)  introduced  into  the  nostril.  The  malar 
process  of  the  maxillary  bone  is  then  to  be  partially  sawn  through, 
as  well  as  the  nasal  process  of  the  superior  maxilla,  their  complete 
section  being  made  with  bone  forceps.  The  tumour  should  then  be  W 
seized,  the  Lion  forceps  (Fig.  223)  being  employed,  and  the  whole  I 

wrenched  off,  bone  forceps  | 

Fig.  223.  and  scissors  being  employed 

to  complete  any  section  that 
may  be  required.  The  in-  i 

fra-orbital  nerve  should  be  ; 

divided  with  scissors,  and  the 
soft  palate  left  as  little  in- 
jured  as  possible.  If  any  ^ 

Lion  forceps.  portions  of  the  disease  be  ^ 

left  they  can  now  be  removed.  ' * 

All  bleeding  vessels  are  to  be  treated  by  ligature,  torsion,  actu.al  } 

cautery,  or  styptics,  and  the  parts  carefully  brought  together  with  , 

interrupted  sutures.  t 


Fig.  222. 


Fig.  220.  Fio.  221. 


Fergussoii’s  inci-  The  dotted  line,  a,  Gensoul’s 
sion  for  removal  incision ; i,  Lizar’s  and 
of  upper  jaw.  Liston’s. 
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When  the  disease,  says  Heath,  is  of  less  amount  and  the  orbital 
( plate  not  involved,  this  should  be  preserved  by  carrying  a saw  hori- 
: zontally  ielow  it ; and  if  the  palate  be  not  involved,  this  may  be  ad- 

vantageously kept  intact  by  making  a similar  cut  immediately  above 
I it.  Sir  W.  Pergusson  advises  that  the  disease  should  be  cleared 
out  from  the  centre  towards  the  circumference,  so  as  not  to  remove 
I healthy  structures  unnecessarily,  and  this  may  he  readily  accomplished 
by  means  of  the  many  forms  of  curved  bone  forceps  with  which  sur- 
geons are  now  familiar,  aided  by  the  gouge. 

In  a case  of  myeloid  disease  of  the  upper  jaw  involving  the  whole  Practical 
1 of  the  hard  palate,  I peeled  off  all  the  soft  parts  from  the  bone,  be- 
i ginning  at  the  alveolus,  and,  having  removed  the  diseased  bone,  brought 
il  them  up  again  in  position  and  fixed  them  to  the  mucous  membrane  of 
i the  cheek  where  it  had  been  separated  from  the  bone.  By  this  means 
I preserved  the  roof  of  the  mouth  from  the  first,  and,  what  is  more, 
i eventually  obtained  an  excellent  new  palate.  The  practice  is  pro- 
|;  bably  worth  attempting. 

Pig.  224. 


View  of  section. 


Periosteal  sarcoma  of  lower  jaw. 

E.vternal  aspect  of  tumour. 


Tumours  of  the  lower  jaw  grow  to 
pathologically  are  very  similar  to 
those  of  the  upper.  The  fibrous  in 
one  of  its  forms  is  pi’obably  the  most 
common,  the  periosteal  tumour  being 
more  frequent  than  the  endosteal.  The 
latter  may  occupy  the  dental  canal  as 
illustrated  by  a case  of  Mr.  Cock’s 
(Guy’s  Hosp'.  Mus.,  1091“*),  in  which 
the  dental  nerve  passed  through  the 
tumour.  The  periosteal  growth  is 
often  an  epulis,  and  a good  ex- 
ample of  this  form  is  represented  in 
Fig.  209.  But  a more  typical  example 
of  a true  periosteal  sarcoma  which  1 
removed  in  1872,  from  a girl  set.  20,  is 
illustrated  in  Fig.  224.  The  tumour 
was  of  three  months’  growth.  It 
returned  three  months  after  removal, 
and  destroyed  life  by  suffocation,  having 
grown  to  the  size  of  the  patient’s  head. 
Microscopically  the  tumour  was  a 


enormous  dimensions. 
Fig.  225. 


and  Tumours  of 
the  lower 
jaw. 

Varieties. 


Fibro-cehular  tumour  of  the  lower 
jaw.  Mr.  Heath’s  case. 
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spindle-cell  periosteal  sarcoma.  One  of  the  largest  fibro-cellular  tumours 
of  the  bone  on  record  occurred  in  Mr.  Heath’s  practice,  and  is  illus- 
trated, with  his  permission,  in  Fig.  225.  It  was  removed  from  a 
man  ret.  32,  and  the  disease  was  of  eleven  years’  grow'th.  It  weighed 
4 lb.  6 oz. ; the  man  died  from  exhaustion  on  the  sixth  day. 
libro-cyslic  Fibro-cystic  tumours  of  the  lower  jaw  are  very  common,  and  have 
umours.  same  clinical  history  and  aspect  as  the  cystic  tumours  to  which 

attention  has  been  already  directed.  The  most  beautiful  example  on 
record  is  that  which  was  removed  by  the  late  Dr.  Hutton  of  the  Rich- 
mond Hospital,  Dublin,  and  is  illustrated  in  Heath’s  book;  it  was 
made  up  of  cysts  of  nine  years’  growth,  and  in  a young  woman  only  20, 
A yet  more  remarkable  case  was  operated  upon  by  Mr.  Key  in  1841, 
in  a boy  mt.  13  (Figs.  226,  227).  The  tumour  was  of  two  years’ 
growth  and  painless.  Mr.  Key  removed  the  whole  by  sawing  through 
the  lower  jaw  just  below  the  angle  on  each  side,  and  a good  recovery 
ensued. 


Fig.  226. 


Fig.  227. 


Fibro-cvstic  disease  of  lower  jaw. 

Guy’s  llosp.  Mas.,  Drawing  4W.  Key’s  ease,  Guy’s  Hosp.  Mus.,  109P®<>  Key’s  case 
during  life.  Tumour  after  removal. 


I Cartilaginous 
growths. 


Osseous 

tumours. 


Cartilaginous  growths  are  uncommon,  and  occur  in  early  life,  and 
as  already  stated  are  periosteal  and  endosteal.  A fine  example  of  the 
latter  can  he  seen  in  ‘ Prep.  1091'®  and  '®,  Guy’s  Hosp.  Mus„  which 
Mr.  Key  removed  in  1846,  from  a woman  aet.  29,  in  whom  the  disease 
had  been  coming  on  for  nine  years.  In  the  preparation,  the  fibro- 
cartilaginous substance  is  seen  to  be  placed  between  the  plates  of  bone 
of  the  jaw,  the  teeth  being  in  the  middle  of  the  new  growth.  The 
periosteal  tumour  grows  to  a large  size. 

Osseous  tumours  are  sometimes  the  result  of  ossified  enchondroma. 
There  is  in  St.  Thomas’s  Museum  a specimen  of  this  kind  which  was 
removed  by  Mr.  Cline.  Bone  may,  however,  occur  as  an  independent 
growth  in  the  form  of  cancellated  or  ivory  exostosis,  which  may  some- 
times grow  to  a large  size  or  cause  other  troubles ; hence,  in  March, 
1877,  I had  to  remove  a portion  of  the  lower  jaw  from  a lady,  set.  50, 
who  had  had  an  exostosis  growing  for  twenty  years  from  its  inner  sur- 
face at  a point  corresponding  to  the  right  bicuspid  and  canine  teeth. 
The  growth  had  not  given  rise  to  any  trouble  till  the  soft  parts  covering 
its  apex  had  begun  to  ulcerate,  when,  from  its  roughened  surface,  the 
bone  so  irritated  the  floor  of  the  mouth  as  to  set  up  ulceration  which 
was  thought  to  be  cancerous.  I removed  the  exostosis  with  the  bone 
and  then  reached  the  supposed  cancer,  which  I isolated  by  needles 
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passed  through  the  base  of  the  growth,  and  removed  by  means  of  the 
galvanic  ecraseur.  A good  result  followed. 

Cancerous  tumours  are  usually  endosteal,  and  numerous  are  the  cases  0„„cerou3 
on  record  of  the  affection.  They  are  met  with  in  children  and  adults,  tumours, 
and  rarely  are  of  the  hard  kind  of  cancer.  They  grow  rapidly  but  soon 
break  down,  involving  skin  and  all  adjacent  parts  in  the  disease  ; indeed, 
any  rapid  growth  about  the  lower  or  the  upper  jaw  should  be  su.spected 
as  being  cancerous.  Almost  all  benign  tumours  are  of  slow  growth. 

Treatment. — Tumours  of  the  lower  jaw  as  of  the  upper  are  to  be  treatment  of 
treated  by  excision,  which  as  a large  operation  is  most  successful.  I tumours  of 
have  on  eighteen  occasions  removed  large  portions  of  the  jaws  with  lower  jaw. 
but  one  death  and  that  was  from  inflammation  of  the  lungs.  Heath 
says  that  Mr.  Cusack  removed  large  portions  in  seven  cases  with 
only  one  fatal  result,  and  Dupuytren  operated  in  twenty  with  only 
one  death.  Sir.  W.  Fergusson  also  informs  us  that  his  success  has 
been  very  great,  and  Syme  and  Liston’s  success  is  well  known. 

Small  tumours  of  the  jaw,  and  particularly  of  the  alveolus,  may  be  '''’lien  small. 

; removed  from  the  mouth  with  good  cutting  forceps.  If  more  room  be 
I required  to  manipulate  in  the  mouth,  an  incision  may  be  made  out- 
I wards  or  downwards  at  the  angle.  On  several  occasions  I have 
obtained  all  the  room  I required  by  making  a horizontal  incision  below 
I the  level  of  the  jaw  and  a dissection  of  the  soft  parts  off  the  bone. 

Mr.  Maunder  has  shown  that  large  portions  of  the  lower  jaw  the  seat 
of  tumour  may  be  taken  away  without  external  incision  after  detaching 
I periosteum  by  means  of  the  raspatory. 

"When  a large  tumour  has  to  be  removed,  it  may  readily  be  exposed  vtiien  large, 
by  a curved  incision  carried  along  the  posterior  surface  of  the  tumour 
r from  above  the  angle  of  the  jaw  to  the  median  line  turning  the  soft  Operation  of 
I parts  back.  In  doing  this,  the  facial  artery  will  be  divided,  and  it  e-’tcision. 

I should  be  at  once  secured  at  both  ends  by  torsion  ; the  knife,  says  Fer- 
I,  gnsson,  being  so  lightly  carried  over  the  artery  that  it  need  not  be 
n divided  till  the  flap  is  being  raised,  thus  saving  blood.  The  labial 
i orifice  rarely  need  be  divided,  and  the  incision  should  be  stopped  short 

I of  this  margin.  The  tumour  having  been  exposed,  its  surface  must  be 
' well  ex.amined  with  the  view  of  the  removal  of  the  growth  by  cutting 

away  the  external  plate  of  bone  which  covers  it  in,  which  can  be  done 
by  means  of  the  gouge  and  bone  forceps.  This  step  may  be  looked 
' upon  as  wise  under  most  circumstances,  especially  in  doubtful  cases,  as 
;1  a large  number  of  tumours  of  the  jaw,  particularly  the  cysts,  may  be 

II  scooped  out,  and  recovery  ensue.  If  the  tumour  and  jaw  require  ex- 
i cision  a tooth  must  be  extracted  in  front  where  the  bone  is  to  be  divided 
I:  and  a small  saw  applied  ; the  bone  should  then  be  grasped  with  the  Lion 
I forceps  and  drawn  outwards — the  surgeon  cai'ef  ully  dividing  all  the  soft 
I parts  that  hold  it  in  position  on  its  inner  surface,  keeping  the  knife  close 
' to  the  hone.  When  the  disease  stops  at  the  angle  the  saw  and  forceps  are 

I again  to  be  applied  and  the  tumour  removed.  Where  disarticulation  When  dis- 
I is  required  on  account  of  the  extension  of  the  disease,  the  jaw  must  be  articuhition 
I forcibly  depressed  so  as  to  bring  the  coronoid  process  within  reach,  and 
' allow  of  the  division  of  the  insertion  of  the  temporal  muscle.  The  con- 
dyle may  then  be  twisted  out,  the  knife  dividing  cautiously  such  liga- 
I mentous  fibres  as  are  put  on  the  stretch.  Fergusson  says  that  in  doing 
■ this,  he  has  found  the  condyle  actually  separated  from  the  periosteum  on 
its  inner  side,  thus  facibtating  its  removal,  and  in  two  cases  of  iny  own, 


550 


DISEASES  OP  THE  JAWS,  ETC. 

I found  this  to  occur  in  one  after  the  division  of  the  periosteum  with 
the  knife.  When  the  tumour  is  so  large  as  to  be  wedged  in  and  prevent 
this  mode  of  dislocation,  the  best  plan  is  to  re-apply  the  saw  and  cut  off 
the  tumour  as  liigh  as  may  be,  and  subsequently,  to  remove  the  re- 
Wben  central  mainmg  portion  of  jaw.  When  the  central  portion  of  the  lower  jaw  is 
removed.  ’’f  ^i^oved,  there  is  danger  of  the  tongue  falling  back,  and  causing  suffoca- 

tion; to  prevent  this  a ligature  may  be  passed  through  the  tip  of  the 
tongue  and  held  during  the  operation  and  on  the  completion  of  the  opera- 
tion it  should  be  fastened  to  the  wound.  The  ligature  should  be  removed 
on  the  second  or  third  day. 

After  the  operation,  all  arterial  bleeding  should  be  stopped,  a stream 
of  cold  water  over  the  parts  aiTesting  any  oozing,  while  the  edges  of  the 
wound  are  to  be  brought  together  by  interrupted  sutures.  Convales- 
cence is  generally  rapid  and  recovery  complete ; the  deformity  follow- 
ing being  so  slight  as  not  to  be  observed  in  many  cases,  the  interval 
being  filled  with  dense  fibre  tissue.  Bone  is  never  re-produced,  but  the 
tissues  soon  become  firm  enough  to  bear  the  support  of  artificial  teeth. 

The  half- sitting  position  is  probably  the  best  in  all  these  operations 
on  the  jaws ; and  chloroform  may  be  given  without  fear.  For  more 
details  connected  with  this  subject  the  student  may  refer  to  Heath’s 
admirable  ‘ Monograph  on  the  Jaws Fergusson’s  ‘ Surgery Liston’s 
paper,  ‘ Med.-Chir.  Trans.,’  vol.  xx,  and  his  ‘ Pract.  Surgery.’ 
Diaeaseofthe  Disease  of  the  temporo-maxillary  articulation  is  rarely  met  with, 
iiriiculatioii.  jj^gre  rarely  indeed  than  disease  of  any  joint  in  the  body.  I have  seen 
only  two  examples  of  it,  one  in  a woman,  set.  34,  who  had  had  it  for  nine 
years,  suppuration  having  existed  for  six ; several  sinuses  leading  down 
to  the  joint  were  present,  and  the  jaw  was  nearly  fixed  ; dead  bone  ap- 
peared to  be  present ; the  patient  refused  to  have  any  surgical  interfer- 
ence. The  second  case  was  a girl  aet.  18,  in  whom  both  sides  of  the  lower 
jaw  were  completely  anchylosed.  In  Guy’s  Hosp.  Museum  there  is  also  a 
splendid  specimen,  No.  1070,  of  complete  synostosis  of  the  articulation. 

The  cases  already  quoted  of  necrosis  of  the  condyloid  process  of  the 
lower  jaw,  and  recovery  with  a sound  joint,  may  here  be  referred  to. 
Closure  of  Closure  of  the  jaws  may  be  caused  by  some  spasmodic  condition  of 
jaws.  the  muscles  of  the  jaw  secondary  to  disease  of  the  teeth,  or  the  cuttmg 

Causes.  of  the  wisdom  teeth.  In  the  latter  the  mouth  must  be  forced  open 
under  chloroform,  by  means  of  the  screw  gag  or  wedges,  and  the  tooth 
removed,  or,  what  is  better,  room  made  for  it  to  come  forward  by  the 
extraction  of  a neighbouring  molar.  It  may  likewise  be  caused  as 
indicated  above  by  anchylosis,  or  by  the  conti’action  of  cicatrices  either 
within  or  without  the  mouth.  In  February,  1878,  I operated  upon  a 
woman,  set.  43,  who  for  37  years  had  had  her  jaws  locked  from  adhe- 
sions between  the  cheeks  and  gums.  She  had  lived  on  liquid  food  for 
the  whole  of  this  period.  I divided  the  cicatrices  and  opened  the  jaws 
with  a promise  of  a good  recovery.  The  condition  had  followed  scarlet 
fever.  Dr.  S.  Gross,  in  his  ‘ System  of  Surgery,’  informs  us  that  the  latter 
causes  are  the  most  common,  and  he  attributes  the  majority  to  the  evil 
practice  of  giving  calomel  to  salivation.  In  rarer  cases  the  immobility 
is  occasioned  by  an  osseous  bridge  extending  from  tbe  lower  jaw  to  the 
temporal  bone,  this  condition  being  generally  associated  with  chronic 
articular  arthritis.  “ However  induced,”  writes  Gross,  “the  effect  is  not 
only  inconvenient,  seriously  interfering  with  mastication  and  articula- 
tion, but  it  is  often  followed,  especially  if  it  occur  early  m life,  by  a 
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stunted  development  of  the  jaw,  exhibiting  itself  in  marked  shortening  i 

of  the  chin,  and  in  an  oblique  direction  of  the  front  teeth." 

Treatment. — Where  the  cause  is  in  the  joint  and  cannot  he  removed.  Treatment  of  ,, 
I as  can  dead  bone,  the  surgeon  may  attempt  to  break  up  the  adhesions  ° ,| 

by  forcibly  opening  the  mouth  under  chloroform,  or  divide  the  bone  ^ || 

below  the  joint.  When  due  to  cicatrices  and  nodular  plastic  matter, 

I little  good  has  ever  been  derived  from  their  division  although  in  the  case 
[ previously  alluded  to  the  prospects  of  a good  result  are  satisfactory.  j 

Esmarch,of  Kiel,  in  a paper  ‘ On  the  Treatment  of  Closure  of  the  Jaws 
from  Cicatrices,’  1860,  has,  however,  described  an  operation  for  the  for- 
; mation  of  a new  joint  in  these  cases,  such  operation  consisting  in  a 

; removal  of  a piece  of  the  lower  jaw.  The  Messrs.  Henry,  C.  Heath,  1 

! Mac  Coimac,  Mason,  Lawson,  and  Annandale  in  this  country  have  prac- 

i tised  Esnarch’s  operation,  and  the  success  has  been  enough  to  indicate 

, its  great  value.  It  must  be  mentioned  that  about  the  same  year  Rizzoli,  j 

I of  Bologia,  performed  a somewhat  similar  operation  to  Esmarch’s,  || 

i dividing  -.he  jaw'  but  not  removing  any  portion  of  it.  i 

Operatun. — This  may  readily  be  done  by  making  an  incision  along  Operation  of 
I the  lower  border  of  the  jaw,  in  front  of  the  masseter  and  raising  the  , 

integumeit,  completing  the  operation  by  removing  a wedge  of  bone,  *'**'*  ° ' 

measuringabout  an  inch  above  and  a half  below,  with  a hand  or  chain 
saw.  Wlnre  only  one  side  of  the  jaw  is  affected,  it  is  without  doubt  the  ' 

best  operaion  that  can  be  performed,  the  patients  recovering  their  ^ 

1 masticatorj  power  in  tw'O  or  three  weeks.  | 

] Deformites  of  the  jaws  are  sometimes  seen  as  a consequence  of  some  Deformities  i 

I disease  of  he  tongue  such  as  hypertrophy,  the  mechanical  pressure  of  of  the  jaws.  ; 

i tumours  dwing  its  growth,  the  evil  influence  of  cicatrices  more  par- 

: ticularly  ablut  the  neck  and  mouth,  and  various  other  causes.  For  these  ! 

I surgery  may  often  do  much,  but  when  this  fails,  the  dentist  can  often  I 

I give  relief.  1 have  seen  the  upper  jaw  in  two  cases  of  torticollis  nearly  I 

c one  inch  lessin  its  vertical  diameter  than  the  opposite  bone,  and  I have  j 

S already  alludd  to  a case  where  the  lower  jaw'  was  nearly  an  inch  higher  j 

J than  natural  to  make  up  for  a deficiency  in  the  teeth  of  the  upper  jaw  j 

i and  which  hd  existed  from  childhood.  j 

Dislocation  of  the  Jaw. 

This  may  ivolve  one  or  both  condyles,  two  out  of  every  three  cases  l^islocation  of  j 
! being  bilnterl.  It  may  be  caused  by  direct 
t violence  on  he  jaw,  but  more  frequently 
1 by  yawning.  Sir  A.  Cooper  tells  of  a case 

i in  a child,  whee  it  was  produced  by  the  forcible 

i introduction  c an  apple  into  the  mouth,  and 
'■>  dentists  know  of  its  being  produced  even  by 

f the  extraction  if  a tooth. 

In  the  doule  dislocation,  the  mouth  is 
' widely  open,  tb  jaw  fixed  and  projecting,  the 
I lips  separated,ind,  as  a consequence,  speech 
i is  very  difficult  Deglutition  is  much  inter- 
t fered  with,  ancthe  saliva  flow's  from  the  open 
I mouth.  In  fret  of  the  ear,  a marked  hollow 
' will  be  perceptile,  and  above  the  zygoma,  in 
I the  temporal  jssa,  an  undue  prominence 
I (Fig-  228).  Auns,  of  Dublin  (‘  Dub.  Quart. 

• Jouni.  Med.  Sci^ce,’  vol.  i),  first  noticed  these 
1 symptoms,  and  r.  R.  W.  Smith  Fractures,’ 
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1854)  believes  tbem  to  be  caused  by  tlie  “ displacement  and  stretching  of 
the  fibres  of  the  temporal  muscle  on  the  upper  surface  of  the  condyle.” 

In  the  single  dislocation,  the  chin  is  oblique,  but  usually  directed 
towards  the  sound  side  instead  of  towards  the  injured  side,  as  in  frac^ 
ture  of  the  neck  of  the  bone.  In  exceptional  cases,  however,  this  is 
not  to  be  observed.  The  other  symptoms  are  similar  to  those  of  double 
dislocation,  the  hollow  in  front  of  the  ear  being  the  most  characteristic. 

Congenital  dislocations  have  been  described  by  Smith,  Guerin, 
Langenbeck,  and  Canton.  Sir  A.  Cooper  has  also  drawn  attention  to 
subluxation,  in  which  he  assumed  that  the  condyle  of  the  jaw  dipped 
in  front  of  the  interai’ticular  fibro-cartilage.  It  is  caused  and  charac- 
terised by  the  same  conditions  as  those  of  dislocation,  and  it  is  jTobably 
a partial  dislocation  forwards. 

Treatment. — Partial  dislocations  or  those  described  as  sublixations, 
are  usually  reduced  by  the  patients  themselves,  by  some  littb  lateral 
movement  of  the  jaw,  or,  by  gentle  pressure  upon  the  chin.  Cases  of 
complete  dislocation  have  likewise  been  similarly  reduced ; out  more 
frequently,  the  surgeon’s  aid  is  demanded.  The  patieit  should 
he  placed  in  a chair  with  his  head  supported,  while  tin  surgeon 
stands  in  front.  The  operator,  having  well  protected  his  thunbs  with  a 
towel  or  lint,  may  then  introduce  them  into  the  mouth,  ani  with  the 
thumbs  upon  the  last  molar  teeth  he  should  firmly  gra^  the  jaw. 
Pressure  should  then  be  made  upon  the  teeth  downvards  and 
backwards  so  as  to  depress  the  condyles  from  their  fale  position, 
at  the  next  moment  elevating  the  chin  with  the  ouer  fingers. 
By  these  means  reduction  is  readily  effected  (Pig.  229).  Some  sur- 
geons prefer  using  a piecf  of  wood  or 
the  handle  of  a fork  to  depress  the 
jaws.  When  strong  lewrage  is  re- 
quired, as  in  old  cases,  Stromeyer’s 
forceps  may  be  employed  It  is  well 
to  reduce  both  sides  tgether;  and 
old  standing  dislocationsmay  be  thus 
reduced.  Mr.  Morley  reduced  one 
after  thirty-five  days,  Spat  after 
fifty-eight  j Demarquayafter  eighty- 
three,  and  Donovan  oneflfter  ninety- 
eight.  (Heath.) 

Fracture  of  the  Taws. 

When  the  upper  ja\  is  broken  it 
is  generally  from  direciviolence,  and, 
when  the  " key  ” wasemployed  for 
the  extraction  of  teeth. a fracture  of 
the  alveolus  was  frequntly  the  result. 
Ill  severe  injuries,  mud  displacement 
may  take  place,  and  opious  haemor- 
rhage follows.  Cases  are  on  i-ecord 
where  the  internal  axillary  artery 
was  ruptured  and  fatal  result 
ensued.  The  infra-orbital  nerve  or  its  branches  are  occfionally  injured 
when  some  loss  of  sensation  in  the  cheek  will  be  piduced.  I have 
known  emphysema  of  the  cheek  or  orbit  to  follow  sue  an  injury,  and 
have  seen  sub-conjunctival  haemorrhage  indicate  it.  toe  of  the  worst 
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examples  of  fracture  of  the  upper  jaw  I have  seen,  occurred  in  a man, 
set.  30,  from  a fall  from  a height.  Both  upper  jaws  were  completely 
detached  from  the  skull  and  could  be  moved  about  in  any  direction,  yet 
a good  recovery  ensued.  I saw  a second  in  an  asylum  and  it  was  caused 
by  the  blow  of  a lunatic’s  fist.  In  this  case  the  whole  of  the  alveolar  pro- 
cess of  the  right  upper  jaw  was  broken  off,  and  the  lower  fractured  in 
two  places. 

Treatment. — Where  no  displacement  has  taken  place,  little  treat-  Treatment, 
ment  is  required  j the  parts  should  be  left  alone  as  natural  processes 
will  effect  a cure.  When  displacement  exists  and  can  be  remedied  by 
manipulation,  such  means  should  be  applied,  some  slight  retentive 
bandage  with  or  without  a pad  being  employed  to  keep  the  parts  in 
i position.  When  the  palate  plate  is  much  interfered  with  and  displaced, 

1 the  dentist’s  aid  may  be  called  into  requisition,  a gold  plate  well 
I adapted  to  the  parts  tending  to  keep  the  fragments  together ; vide 
1 Salter,  ‘ Lancet,’  1860.  Haemorrhage,  as  a rule,  can  be  arrested  by  the 
; application  of  ice  or  styptics.  When  the  soft  parts  are  injured  and 
i bleeding  takes  place  from  them,  the  vessel  should  be  secured.  When  When 
I the  bone  is  comminuted,  there  is  no  need  for  the  removal  of  fragments ; comminuted. 

Malgaigne  laid  this  down  as  a law,  and  all  surgeons  now  follow  it, 

' though  Hamilton  asserts,  that  owing  to  the  extreme  vascularity  of  the 
I bones  composing  the  upper  jaw,  the  fragments  have  been  found  to 

■ unite,  after  the  most  severe  gunshot  injuries.  In  rare  cases  of  separa- 
I tion  of  the  maxillae,  says  Heath,  a spring  passing  behind  the  head 
I and  causing  pressure  upon  the  maxillae,  after  the  manner  of  Hainsby’s 
f harelip  apparatus,  might  be  advantageously  employed. 

I Fractures  of  the  lower  jaw  like  those  of  the  upper  are,  as  a rule,  the  Fractures  of 
D result  of  direct  violence,  and,  when  produced  by  gunshot  injuries,  are,  t''c  lower 
I.  at  times,  most  severe.  They  are  almost  always  compound,  that  is,  towards  ^g^jerally 
the  mouth,  the  gum  tissues  readily  giving  way.  The  body  of  the  bone  compound. 

1 is  more  frequently  broken  than  any  other  part,  although  the  ramus  and 
I the  neck  of  the  jaw  may  be  fractured.  The  line  of  fracture  is  generally 
i oblique  and  very  commonly  near  the  canine  tooth.  Double  frac- 
j tures  are  very  common,  eleven  out  of  twenty-four  cases  recorded  by 
I Hamilton  being  of  this  nature.  Comminuted  fractures  are  more  rare. 
f.  A case  came  under  the  care  of  Mr.  Poland,  at  Guy’s  in  which  the  jaw 
r was  broken  in  five  places  by  the  kick  of  a horse.  The  symptoms  of  Symptoms, 
a fracture  are  generally  very  clear,  crepitus  being  often  felt  by  the 
i patient  in  attempting  to  move  the  jaw,  and  readily  made  out  by  the 
s surgeon.  The  irregularity  of  the  teeth  is  also  a very  characteristic 
I symptom,  and  the  care  of  the  patient  to  hold  the  parts  in  position 
i,  conjoined  wth  his  inability  to  speak  is  a typical  sign.  When  any  doubt 
exists  as  to  the  presence  of  a fracture  the  mobility  of  the  broken  bones 
I will  disperse  it.  Considerable  displacement  sometimes  complicates  the 
; case,  the  position  and  the  line  of  fracture  determining  this  point;  an 
r oblique  fracture  near  the  insertion  of  a large  muscle,  as  the  masseter, 

1 necessarily  showing  a tendency  to  override.  In  double  fracture  of  the 
' body  of  the  bone,  this  displacement  is  usually  very  marked,  the  muscles 
I connecting  the  lower  jaw  with  the  hyoid  hone  drawing  the  lower  por- 

■ tion  down.  In  some  this  displacement  cannot  be  completely  remedied. 

Fractures  of  the  neck  of  the  jaw  are  always  the  result  of  direct  Fractures  of 
>1  violence,  and  are  not  very  readily  made  out ; pain  aggravated  by  any 
attempt  to  move  the  jaw  being  a constant  symptom,  and  so  also  is  ere- 
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Treatment  ( 
fractures  of 
lower  jaw. 


pitus  perceivable  by  the  patient.  “ The  condyle,”  says  Heath,  “ is  drawn 
inwards  and  forwards  by  the  pterygoideus  externus,  as  can  be  ascertained 
by  passing  the  finger  into  the  mouth,  and  the  jawbone  is  apt  to  become 
slightly  displaced,  so  that  the  chin  is  turned  towards  the  affected  side 
and  not  from  it,  as  is  the  case  in  dislocation.”  I have  had  under  my  care 
a man  set.  35,  with  a fracture  of  both  sides  of  the  jaw,  just  below  the 
condyles,  and  with  fracture  of  the  symphysis,  produced  by  a severe  blow 
upon  the  jaw  below  the  chin;  and,  from  the  displacement  that  followed 
the  house  surgeon  thought  it  was  a case  of  double  dislocation ; but  on 
attempting  to  reduce  it,  it  went  in  without  the  characteristic  snap  of 
dislocation.  Ostitis  and  necrosis  of  the  whole  bone  below  the  necks 
followed ; yet  a new  jaw  formed  and  the  man  recovered  with  good 
movement  of  the  bone. 

Fracture  of  the  coronoid  process  is  very  rare ; and  Sanson  says  that 
such  a fracture  never  unites. 

Treatment. — When  the  bones  can  be  brought  into  apposition,  the 
treatment  may  be  described  as  simple;  and  where  difficulties  are  met 
with  in  reducing  the  fracture,  the  treatment  is  most  difiicult  and  un- 
certain. In  an  ordinary  case  of  fracture  of  the  jaw,  where  no  displace- 
ment, or  very  little  exists,  the  common  four-tailed  bandage,  a yard  long, 
with  a slit  in  the  chin  piece  of  about  four  inches,  made  and  applied  as 
illustrated  in  Fig.  230,  is  all  that  is  necessary  for  temporary  purposes, 
but  for  permanent  treatment,  in  the  few  cases  in  which  no  displace- 
ment exists,  it  is  well  to  mould  on  a splint  of  gutta  percha,  made 
according  to  the  shape  given  below  (b),  and  applied  as  seen  in  Fig. 
231,  A.  When  healthy  teeth  are  present  at  the  line  of  fracture  they  may 
Fig.  230.  Fig.  231. 


Bandage  and  splint  for  fracture  of  lower  jaw. 
be  fastened  together  with  wire,  after  the  method  of  Hammond’s  splint 
(Fig.  235). 

When  difficulties  are  felt  in  the  adjustment,  as  in  double  fracture, 
where  the  chin  is  much  drawn  down,  a good  pad  may  be  firmly  tied 
under  the  chin,  or,  a block  of  wood  adjusted.  In  one  case,  I fixed  a 
plaster  cast,  holding  the  jaw  well  in  position  by  means  of  a piece  of 
linen  during  the  setting  of  the  plaster.  But  in  these  cases,  the  surgeon’s 
ingenuity  is  often  taxed  to  the  utmost  to  meet  the  wants  of  the 
individual  case. 
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Some  surgeons  have  suggested  that  the  bones  should  be  fastened  On  use  of 
together  by  sutures  when  all  other  means  fail,  and  Mr.  Hugh  Owen  sutures. 
Thomas, of  Liverpool,has  pub- 
lished cases  to  illustrate  the 
practice.  He  applies  the  wire 
ligature  after  the  fashion 
illustrated  in  Pig.  232,  using 
a l-24th  inch  silver  wire,  and 
I fixing  it  with  a key  (Pig. 
j 232).  (‘  Lancet,’  1867,  and 
I pamphlet,  1875.)  In  the  case 
of  comminuted  fracture  al- 
readyalluded  to,  two  or  three 
wire  sutures  were  applied 
with  the  best  results.  Others 
advise  the  use  of  wedges 
of  cork  so  adjusted  between 
the  teeth  as  to  maintain 

the  jaw  in  its  right  line.  Hamilton  speaks  highly  of  gutta  percha  moulded 
to  the  teeth  and  gums  within  the  mouth,  and  Tomes  has  invented  a silver 
cap  to  fit  the  teeth  for  some  distance,  on  each  side  of  the  fracture. 

Barrett  carries  out  the  same  idea  in  vulcanite.  Berkeley  Hill’s  modi- 
fication of  Lonsdale’s  apparatus  is  serviceable,  and  Moon’s  splint,  as  Moon’ 
made  for  him  by  Millikin  is  also  excellent.  It  has  the  advantages  of  all  sph'U. 
the  other  interdental  splints  ah-eady  enumerated,  is  readily  adapted  to 
a jaw  of  any  size,  and,  being  introduced  separately,  is  easily  applied 
and  can  be  as  readily  removed  when  desired,  without  shitting  the  cjip 
which  fits  the  teeth  on  either  side  of  the  fracture.  Moon’s  splint 
therefore  seems  to  bo  the  best  interdental  one  we  possess,  and  it 
should  be  used  when  simpler  forms  are  inapplicable  (Pig.  233). 

Fig.  233.  Fio.  234. 


Fig.  232. 


Thomas’s  mode  of  adjusting  fractures  of  tlie 
lower  jaw  with  wire  and  key. 


Metal  cap  fitted  over  fractured  jaw.  Ke- 
presenled  as  wired  on  for  a time,  after 
the  withdrawal  of  external  splint. 

Moon’s  interdental  splint  made  in  two 
halves,  BB,  with  horizontal  rods  to  keep 
cap,  Fig.  233,  in  position. 

Among  these  simpler  forms,  I must  class  “ Hammond’s,”  which  1 had 
brought  under  my  notice  in  1874,  by  Mr.  Moon.  It  is  a very  simple  and 
valuable  splint  for  the  general  treatment  of  fractures  of  the  jaw  and 
has  answered  admirably  in  all  the  cases  to  which  I have  had  it  applied. 

^ The^  followuig  description  of  the  apparatus  and  its  application  is 
given  in  Mr.  Hammond’s  own  words : — 

“ I first  place  the  patient  in  as  convenient  a position  as  circumstances 
will  permit,  then  direct  him  to  rinse  the  mouth  with  alcohol  and  water 
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Hammond’s 

splint. 


largely  diluted,  which  not  only  cleanses  the  mouth  but  removes  tlie 
foetor  of  the  breath.  I next  bring  (temporarily)  the  broken  ends  into 
approximation  by  passing  a silk  thread  between  and  round  the  two 
teeth  on  each  side  of  the  fracture,  and  then  secure  by  tying  in  front. 
Then  with  a suitable  tray  and  very  soft  wax  I take  an  impression  of 
the  teeth,  to  which,  after  its  having  been  cast  in  plaster  of  Paris,  I 
adjust  a frame  of  iron  wire  (Fig.  235),  which  can  be  done  with  a pair 
of  small  curved  pliers.  When  all  is  ready  I slip  the  frame  over  the 
teeth  in  the  mouth  (Fig.  236),  and  while  it  is  held  in  position  by  an 
assistant,  proceed  to  tie  by  passing  small  lengths  of  thin  iron  binding 
wire  after  the  manner  shown  in  Fig.  235,  twisting  them  in  front, 
until  each  ligature  is  nearly  tight,  turning  the  ends  on  one  side  until 
they  are  secured.  Next,  with  the  aid  of  an  assistant  I twist  the  wires 
quite  tight,  working  alternately  each  side  of  the  mouth,  so  as  to  exert 
an  equal  pressure,  and  thus  bring  the  bone  into  a natural  position,  also 


Fig.  235. 


Fig.  236. 


Hammond’s  wire  splint  for  Hammond’s  wire  splint  applied  to 

fracture  of  the  jaw.  fractured  jaw. 

taking  care  not  to  overtwist  or  break  them.  I then  cut  off  the  ends 
and  turn  them  in  between  the  teeth.  Now  the  jaw  will  be  found  com- 
paratively firm,  so  solid,  indeed,  that  the  patient  can  bite  steadily  on  it 
without  pain.  AU  that  now  remains  to  be  done  is  to  secure  the  jaw 
perfect  rest  by  the  four-tailed  bandage.”  (‘  Monthly  Review  of  Dental 
Surgery,’  May,  1873.) 

It  is  not  absolutely  necessary  in  all  cases  to  take  a cast  of  the  broken 
jaw,  although  it  is  so  in  some,  for  the  surgeon  may  mould  a frame  of 
iron  wire  upon  another  cast  and  adapt  it  to  the  special  case  wdthout 
much  difficulty. 

This  frame  should  be  worn  for  six  weeks. 


DENTAL  SURGERY. 

By  Mr.  Henet  Moon. 

General  Remarks  on  Dental  Surgery. 

Dental  Surgery,  in  its  manipulative  details,  must  necessarily,  for 
the  most  part,  be  left  to  those  who  make  its  practice  a speciality,  but 
some  acquaintance  with  affections  of  the  teeth,  and  with  the  prin- 
ciples on  which  they  are  treated,  is  requhed  by  every  one  who  is 
engaged  in  the  practice  of  medicine  or  surgery;  for  without  sucU 
knowledge  he  will  be  unable  to  advise  his  patients  on  the  ^ preserva 
tion  of  their  teeth  (a  subject  of  importance  as  regards  their  general 
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I health),  or  save  them  from  the  sometimes  serious  local  complications 
which  may  attend  tooth  disease.  Nor  will  he  be  able  to  diagnose  the 

II  true  nature  of  certain  tumours  and  cysts  of  the  jaws,  or  to  attach 
i,  the  proper  importance  to  the  teeth  as  the  possible  cause  of  neuralgia 

of  the  head  and  face,  and  of  more  remote  nervous  affections. 

In  the  following  pages  only  a sketch  of  this  branch  of  surgery  is 
aimed  at,  and  the  reader  is  referred  for  details  to  the  excellent 
‘Dental  Surgery’  by  the  Messrs.  Tomes,  and  to  the  interesting  pages 
of  Mr.  Salter’s  work,  ‘ Dental  Pathology  and  Surgery.’ 

The  various  parts  of  our  subject  may,  with  advantage,  be  discussed 
in  two  main  divisions.  In  tbe  first  section  will  be  considered  the 
defects  in  structure  and  abnormalities  in  form  which  may  arise  during 
a tooth’s  development,  together  with  irregularities  in  its  placement. 
In  the  second  section  will  be  considered  the  diseased  conditions  to 
which  a fully  formed  tooth  is  liable,  after  it  has  assumed  its  destined 
position  in  the  mouth. 

The  effect  which  disease  or  malposition  of  a tooth  may  have  on  the 
structures  immediately  around  it,  and  on  the  general  health,  will  also 
be  noted. 

That  a clear  idea  of  these  subjects  may  be  obtained,  some  points  in 
a tooth’s  development,  structure,  and  connection  with  surrounding  parte 
must  be  borne  in  mind. 


Description  of  a Tooth — its  Development  and  Connections. 


A perfected  human  tooth  (see  accompanying  illustration.  Fig.  237)  The  relation 


may  be  described  as  consisting  of  an 
unyielding  case  of  dentine  or  ivory, 
enclosing  a highly  sensitive  vascular 
pulp;  the  portion  of  this  case  that 
forms  the  crown  of  the  tooth  is  pro- 
tected by  a covering  of  an  extremely 
hard  substance,  “ enamel,”  which,  be- 
coming lessened  in  thickness  as  it  ex- 
tends down  the  sides  of  the  crown, 
finally  terminates  at  the  neck  of  the 
tooth;  the  portion  of  the  case  that 
forms  the  root  or  roots  is  covered  by 
"crusta  petrosa,”  or  tooth  bone,  and 
is  implanted  in  the  alveolar  portion 
of  the  jaw  the  crusta  petrosa  is 
covered  externally  by  a sensitive  and 
vascular  membrane,  “ the  alveolo-den- 
tal  membrane,”  or  “ periodontum ;” 
this  membrane  invests  the  root  of  the 
tooth  and  lines  the  bony  socket,  and 
is  besides  intimately  connected  with 
the  dentinal  pulp  at  the  apex  of  the 
root,  and  with  the  gum  also  where  the 
latter  structui’c  encircles  the  neck  of 
! the  tooth. 


Fig.  237. 


of  the  several 
tooth 

structures  to 
each  other. 


Represents  a vertical  section  through 
a lower  molar  tooth,  showing  its  dif- 
ferent component  structures,  and  its 
connection  with  parts  arounA 


Through  the  foramen  at  the  end  of  the  root  blood-vessels  and  nerves  Vascular  and 
pass  for  the  supply  of  the  dentinal  pulp,  while  other  nerves  derived  nerve  supply, 
from  the  same  source  (viz.  the  second  division  of  the  fifth  in  the  case 
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Implanta-  of  the  tipper,  and  the  third  division  in  the  case  of  the  lower  teeth)  are 


distributed  to  the  alveole- dental  membrane.  The  teeth  are  implanted 
in  the  alveolar  process  of  the  jaw,  which  is  developed  with  them  and  is 
reabsorbed  when  they  are  lost. 


Development.  Development. — The  twenty  developing  temporary  teeth,  enclosed  in 


their  respective  sacs,  are  contained  in  the  jaw  at  the  time  of  birth,  as 
are  also  germs  of  the  permanent  molars  and  those  of  the  anterior 
permanent  teeth ; these  latter,  receding  from  their  position  near  the 
surface  of  the  gums  and  becoming  encapsuled,  gradually  pass  down  in 
the  rear  of  the  temporary  teeth  and  remain  embedded  in  the  jaw, 
developing  at  leisure  within  their  bony  crypts  until  wanted  to  replace 
their  more  fragile  predecessors.  (See  Fig.  239.) 


Shedding  of  The  following  is  the  normal  process  attending  the  eruption  of  one 
temporary,  of  the  anterior  permanent  teeth.  The  roots  of  the  antecedent  tern- 
permanent  porary  tooth  having  been  absorbed,  its  crown  is  shed,  and  the  new 


crown  taking  place  simultaneously  with  the  continued  elongation  and 
development  of  its  root. 


Development.  The  development  of  a permanent  tooth  thus  occupies  many  years. 


Take,  for  examples,  the  first  permanent  molar  and  central  incisor,  the 
teeth  which  are  the  first  developed  of  the  permanent  set.  Their 
pulps  commence  to  take  form  during  foetal  life,  their  calcification 
commences  by  birth  or  in  the  first  months  of  infancy.  Their  erup- 
tion takes  place  from  the  sixth  to  the  eighth  year,  and  their  root 
canals  with  their  terminal  foramina  are  not  reduced  to  their  ultimate 
dimensions  for  two  or  more  years  later. 

The  three  hard  structures  which  enter  into  the  composition  of  a 
tooth  have  distinct  sources  of  origin.  ( Vide  Diagram,  No.  238.) 


dentine  and  (which  occupies  the  space  B in  the  accompanying  diagram)  is  formed 
crusta  ^ centrifugally  on  the  coronal  dentine,  and  through  the  obliteration  of 
their*distinct  its  formative  organ  becomes  on  the  eruption  of  the  tooth  incapable  of 
sources  of  further  growth  or  nutritional  change. 

The  dentine  is  developed  from  the  “ dentinal  pulp  ” of  vascular  con- 


nective tissue  (vide  Diagram  238,  a)  by  the  immediate  agency  of  a 
superficial  layer  of  cells  called  odontoblasts. 


teeth. 


tooth  then  gradually  uprises  from  the  gum — the  protrusion  of  its 


Fig.  238. 


odontome 

formation. 


Diagram 


sliowing  the 
structures 
involved  in 
dentigerous 
cyst  and 


A.  Dentinal  pulp  becoming  centripetally  encased  by  dentine. 


Diagram  of  developing  lower  molar  tooth. 


B.  Space  occupied  by  enamel  organ  between  centrifugally  forming  enamel  and 
tooth  sac.  In  tliis  space  duid  collects  in  the  formation  of  a dentigerous 
cvst. 


C.  C 

odontome  would  be  formed. 


Enamel,  The  enamel  developed  from  the  “enamel  organ  ” of  epithelial  origin 


ODONTOMES, 
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Tlie  dentinal  pulp  or  bulb,  arising  from  the  bottom  of  the  tooth  sac, 
and  projecting  into  its  interior,  grows  up  beneath  the  enamel  organ  and 
I progressively  takes  the  destined  form  and  dimensions  of  the  dentine 
ii  just  prior  to  the  formation  of  that  structure;  thus,  the  free  end  of  the 
bulb,  having  taken  the  form  of  the  cutting  edge  or  masticatory  surface 
of  the  future  tooth,  becomes  capped  by  dentine,  which  forms  on  it  from 
without  inwards ; and  this  crown  cap  being  formed,  the  remainder  of 
the  tooth  is  developed  by  ths  gradual  growth  of  the  pulp  at  its  attached 
I surface  or  base  (see  Diagram  238,  c,  c)  and  its  subsequent  encasement 
‘ by  dentine.  In  the  fully  developed  tooth  the  pulp  comes  to  occupy  Tooth  pulp. 

1 a comparatively  constricted  central  chamber  cori’esponding  in  form 
I pretty  accurately  to  the  external  contour  of  the  tooth,  and  this  chamber 
t may  be  yet  further  diminished  in  size  by  a renewal  of  the  centripetal 
1 growth  of  dentine. 

I Dentine,  remaining  as  it  does  in  connection  with  its  formative  organ  Connection 
; through  the  medium  of  the  tubuli  of  which  it  is  mainly  built  up,  periphcr 
i is  capable  of  a certain  amount  of  increased  solidification  even  at  its 
I periphery,  and  under  certain  conditions  is  endowed  with  most  acute 
I sensitiveness. 

I The  crusta  petrosa  is  formed  on  the  gradully  elongating  root  through 
( the  agency  of  the  dental  sac  or  capsule  which  surrounds  the  forming 
I tooth  crown,  and  ultimately  comes  to  invest  the  root  in  the  form  of  the 
1 fibro-vascular,  “ alveolo-dental  membrane.”^ 

I The  alveolar  poi*tion  of  the  jaw  grows  up  with  and  is  moulded 
) around  the  developing  teeth,  and  upon  the  eruption  of  their  crowns, 

! affords  the  teeth  firm  implantation,  by  closely  surrounding  their  roots. 

Having  thus  far  traced  a tooth’s  development,  we  now  pass  to  the 
» consideration  of  the  effects  which  foUow  departures  from  this  normal 
K process. 

Odontomes. 

] Tumours  which  result  from  the  abnormal  and  excessive  development  “ Odon- 
1 of  the  dental  structures  at  auy  time  during  the  tooth’s  formation  have  tomes.” 

I!  been  grouped  together  by  M.  Broca  under  the  name  of  Odontomes,®  and 
a classified  by  him  as  follows  : — 

;!  I.  Odontomes  embryoplastiqnes. — Those  which  arise  before  the  dental  Varieties. 

[I  pulp  has  developed  odontoblasts,  and  before  the  enamel  organ  has 
I]  acquired  special  enamel-forming  cells. 

II.  Odontomes  odontoplastiques. — Those  which  arise  after  the  special 
n dentine  and  enamel-forming  cells  have  been  developed,  but  prior  to  the 
c formation  of  the  coronal  cap  of  dentine. 

III.  Odontomes  coronaires. — Those  which  arise  while  the  crown  is 
II  forming. 

IV.  Odontomes  radiculaires. — Those  which  arise  during  the  forma- 
f tion  of  the  root. 


These  four  designations,  pointing  respectively  to  the  periods  in  the 
1 tooth’s  development  at  which  the  hypergenesis  of  the  pulp  has  arisen, 
also  indicate  to  a certain  degree  the  structural  formation  of  a tumour 

^ dental  sac  is  also  probably  derived  the  membrane  known  as  the  “ cuticula 

entis.  or  r>asmvth  s mp.mhrpnp  ” which  in  an  unworn  tooth  is  found  continued  over 


I 

il  dentis,”  or  " Nasmyth’s  membraue,”  

r wown,  and  is  regarded  by  C.  Tomes  as  an  undeveloped  cemental  layer, 

V 17*^°  ,,  * “ dentine  excrescence  ’’  in  the  pulp  chamber  are  called 

« by  Mr.  Salter  secondary  odontomes,”  and  naturally  come  under  that  designation  as 

a naight  also  the  outgrowth  of  the  pulp  winch  sometimes  follows  the  exposure  of  that 
) struetpe ; but  as  these  are  aftections  of  the  fully  developed  tooth,  they  will  be  consi- 
3 dered  in  the  second  division  of  our  subject.  > j uc  cunsi 
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Cases  which 
render 
probable 
M.  Broca’s 
views  on  the 
dental  origin 
of  many  jaw 
tumours. 


Odontoplastic 

odontomes. 

Structure. 


Origin. 


Malignant 

tumour 

simulated. 


formed  at  either  period ; but  in  adopting  these  terms  it  must  be 
understood  that,  in  one  sense,  the  embryoplastic  and  odontoplastic 
conditions  are  present  consecutively  during  the  whole  period  of  denti- 
tication,  and  also  that  if  the  odontoblast  layer  of  cells  is  destroyed  at 
any  point,  true  dentine  will  not  there  be  formed,  although  the  pulp 
may  undergo  calcification,  resulting  in  a kind  of  osseous  structure. 

Embryoplastic  odontomes. — Under  this  name  M.  Broca  ranges  en- 
cysted fibrous  and  fibro-plastic  tumours  of  the  jaw.  As  the  dental 
germ  at  the  time  of  their  origin  contains  no  special  dentine  and  enamel- 
forming cells,  distinctive  dental  structures  would  of  necessity  be  absent 
from  these  gp’owths,  and  such  absence  must  of  course  leave  their  dental 
origin  in  doubt. 

In  one  instance  (mentioned  by  Tomes)  M.  Robin  met  with  a tumour 
in  the  lower  jaw  of  a child,  set.  2^  years;  this  tumour,  apparently 
fibrous,  was  studded  with  papUlse,  on  which  distinct  dentine  and  enamel 
were  found.  Now,  whatever  doubt  may  arise  as  to  the  origin  of  the 
before-mentioned  tumom’s,  there  can  be  no  doubt  as  to  the  dental 
origin  of  this  one,  and  it  is  probable  that  in  it  a longer  existence  would 
have  been  accompanied  by  further  dentification.  In  another  odontome, 
which  occupied  half  of  the  lower  jaw  of  a girl  set.  2 years  and  9 mouths, 
M.  Broca  found  the  formation  of  dentine  proceeding  at  numerous  points, 
and  the  fusion  of  these  secondary  bulbs,  coated  as  they  were  with  enamel 
organ,  would  result  in  bringing  about  the  structural  conditions  found 
in  an  odontoplastic  odontome. 

Odontoplastic  odontomes,  in  outward  form,  may  bear  not  the  slightest 
resemblance  to  a tooth. 

Structurally  they  consist  of  a more  or  less  confused  mass  of  dentine, 
enamel, and  osseous  structure;  the  dentine  occurring  in  tracts,  between 
which  the  enamel  has  dipped  down.  Enamel  is  also  found  capping 
nodular  projections  which  occur  on  the  surface. 

The  case  met  with  by  Dr.  Forget  and  reported  by  him  may  be  cited 
as  an  example.  A man  set.  20  presented  himself  with  disease  of  the 
lower  jaw,  from  which  he  had  sufiered  since  he  was  five  years  old;  on 
looking  into  the  mouth  a hard  smooth  tumour  was  seen  occupying 
nearly  the  whole  of  the  left  side  of  the  lower  jaw.  None  of  the  teeth 
beyond  the  first  bicuspid  were  present.  On  removal  (by  section  of  the 
containing  bone)  this  tumour  proved  to  be  a hard,  oval,  tuberculated 
mass,  the  size  of  an  egg,  chiefly  composed  of  dentine,  with  enamel 
investing  the  nodules  and  dipping  into  cre\dces.  Between  the  tumour 
and  the  osseous  crypt  which  it  occupied,  there  was  a thick  fibro-cellular 
membrane.  The  forming  second  bicnspid  tooth  and  the  crown  of  a 
molar  were  found  impacted  in  the  jaw  through  the  superposition  of  this 

mass.  , , 

The  bulbs  of  one  or  more  teeth,  normal  and  supernumerary,  may 
enter  into  the  formation  of  one  of  these  tumours,  and  surrounding 
teeth  in  various  stages  of  development  may  become  enclosed  by  it. 

In  one  instance  reported  and  figured  by  Tomes,  a large  tumour,  _pre- 
sentino-  the  appearance  of  a malignant  growth,  occupied  the  incisive 
region^of  the  upper  jaw  of  a man  aged  25,  his  four  upper  incisors  not 
having  appeared.  A probe  introduced  into  the  tumour  impinged  on 
something  hard,  which  proved  to  be  sundry  masses  of  tooth  struc- 
ture, best  described  as  odontomes,  together  with  some  ill-formed  teetli. 
These  specimens,  numbering  in  all  fifteen,  are  in  the  Museum  of  the 
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f(  Odontological  Society  of  London,  and  the  case  may,  perhaps,  be  best 
;i  described  as  one  of  disrupted  odonto plastic  odontome. 

j In  a case  reported  by  the  late  Mr.  Harrison,  an  odontoplastic  odon-  Spontaneous 
ii  tome  occupying  the  space  between  the  incisors  and  molar  teeth,  came  ®n“cleation. 
I away  spontaneously. 

In  one  or  two  reported  cases  the  tooth  bulb  having  produced  an 
: eccentric  formation  such  as  described,  instead  of  an  ordinary  crown, 

: has  afterwards  assumed  normal  limits  and  formed  fairly  shaped  roots. 

)l  Coronary  Odontomes. — In  these  the  main  outline  of  the  tooth  is  Coronary 
H preserved,  but  an  irregular  outgrowth,  more  or  less  circumscribed,  pro-  odonto’ues. 

jects  from  the  crown.  Tliis  outgrowth,  having  arisen  while  the  crown  structure. 

; was  in  process  of  formation,  consists  of  the  coronal  tooth  structures,  viz. 

: enamel,  dentine,  and  possibly  enclosed  pulp.  If  small  and  involving 
' the  neck  of  the  tooth,  an  outgrowth  of  this  nature  may  be  at  first  mis- 
' taken  for  tartar. 

Somewhat  allied  to  these  cases  are  those  in  which  a tooth  presents  one  Allied 
. or  two  supernumerary  cusps  or  supernumerary  teeth  merged  with  it.  nialforma- 
I A small  globular  projection  of  enamel  is  also  occasionally  met  with 
i on  the  root  of  a tooth,  and  has  been  ranged  among  odontomes  by  Salter, 

' who,  finding  that  it  caps  a cone  of  dentine,  calls  it  a “ a submerged  tooth 

I cusp.”  The  crown  of  a simple  supernumerary  tooth  has  been  found 
attached  in  the  same  position,  and  probably  these  cases  have  a like 
origin. 

Radicular  Odontomes. — This  form  of  tumour,  which  in  several  Radicular 
recorded  cases  has  attained  the  size  of  a chestnut,  is  found  attached  to  odontome.s. 
the  neck  and  root  of  a fully-formed  tooth  by  a more  or  less  constricted 
base,  and  results  from  an  irregular  outgrowth  from  the  dentinal  pulp. 

Structurally,  radicular  odontomes  generally  consist  of  osteo-dentine  Structure. 

I I more  or  less  covered-in  by  a layer  of  dentine, 
with  a coating  of  cementum  externally. 

An  odontome  of  this  kind,  embedded  in 
hfront  of  the  anterior  margin  of  the  ascend- 
I ing  ramus  of  the  lower  jaw,  and  passing 
up  behind  the  tuberosity  of  the  superior 
maxilla,  was  recently  removed  by  me  at 
' Guy’s.  This  tumour  (sec  Fig.  239)  was 
attached  to  the  lower  wisdom  tooth  of  a 
, woman  set.  38.  This  patient  had  experienced 
no  inconvenience  from  her  mouth  up  to  the 
oys  of  30,  when  great  swelling  over  the 
ascending  ramus  occurred,  accompanied  by 
closure  of  the  jaws  and  excruciating  j)ain. 

These  symptoms — loith  intervals  of  complete 
cessation  for  two  or  three  months  at  a time 

recurred  until  the  odontome,  which  was  gradually  being  extruded, 
was  removed  (very  easily)  by  extracting  the  tooth  to  which  it  was 
attached. 

In  the  case  which  is  figured  and  reported  at  page  538  of  this  Radicul.ir 
volume,  1?  ig.  212,  a symmetrical  enlargement  of  the  whole  root  occurred  odoutomc  of 
producing  a dilated  hypertrophied  tooth  fang.  * unique  form. 

Odontoplastic  and  radicular  odontomes  are  very  rare,  only  a few 
cases  of  each  in  the  human  subject  being  recorded,  but  the  recognition 
of  the  true  nature  of  these  tumours  and  of  others  which  have  a dental 
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origin  is  of  course  of  tlie  higlie.st  imporbance,  as  it  will  avert  an  unne- 
cessarily  severe  operation  for  their  removal.  In  the  case  of  tumours 
and  cysts  of  the  jaws  the  undue  absence  of  any  tooth  will  point  to  the 
probability  of  their  dental  origin,  but  the  possibility  of  such  origin 
would  not  be  excluded  if  the  normal  number  of  teeth  were  present,  as 
a supernumerary  tooth  may  originate  either  an  odontome  or  a denti- 
gerous cyst. 

A glance  at  the  close  packing  of  teeth  in  a child’s  jaw,  as  shown  in 
Fig.  241,  will  show  the  strong  probability  of  a dental  origin  for  tumours 
and  cysts  of  the  jaws  in  young  subjects,  especially  when  it  is  remem- 
bered that  each  of  the  forty-eight  teeth  to  be  seen  in  such  jaws  at  one 
time,  is,  or  has  been,  the  centre  of  developmental  activity ; the  likeli- 
hood also  that  tumours  may  cause  involvement  or  displacement  of 
neighbouring  teeth  will  be  readily  realised. 

Gemination,  or  the  union  of  contiguous  teeth,  due  to  the  fusion  of 
their  pulps,  is  met  with  occasionally  in  both  the  temporary  and  per- 
manent sets.  Normal  teeth  may  be  thus  joined,  or  normal  and  super- 
numerary. 

Dilaceration,  or  the  abrupt  change  in  the  direction  of  the  first  and 
last  formed  portions  of  a tooth,  sometimes  occurs,  and  is  due  to  a shifting 
of  the  forming  tooth  on  its  base. 

Dentigerous  Cysts  are  cysts  formed  by  the  accumulation  of  fluid 
within  the  dental  capsule  at  some  period  of  the  tooth’s  development, 
or  around  a fully  developed  tooth  which  has  not  erupted.  They  may 
therefore  advantageously  be  classified,  like  odontomes,  according  to  the 
point  to  which  the  tooth’s  development  has  proceeded,  when  the  change 
occurs  which  eventuates  in  their  formation. 

When  fully  developed,  a dentigerous  cyst  usually  consists  of  a thick 
membranous  sac,  covered  in  by  a thin  osseous  shell,  formed  by  the  ex- 
pansion of  the  bone  of  the  jaw.  In  a case  met  with  by  Mr.  Fearn  one 
half  of  the  lower  jaw  was  expanded  by  a cyst  which  separated  its 
external  and  internal  plates.  The  cyst  wall  itself  in  some  instances  has 
been  found  calcified.  The  cyst  at  first  usually  contains  a serous  fluid, 
which  may  become  purulent  through  the  occurrence  of  inflammation. 

The  uncut  tooth  (temporary,  permanent,  or  supernumerary)  about 
which  the  cyst  has  expauded,  may  be  repi’esented  by  a small  shapeless, 
calcified  mass,  if  its  formation  was  disturbed  in  the  embryoplastic  or 
earliest  odontoplastic  periods.  This  fact  was  well  exemplified  by  the 
case  of  a girl  aged  13,  who  was  recently  at  Guy’s  under  the  care  of  Mr. 
Cooper  Forster.  Here  two  small  irregular  masses  of  dentine  and 
enamel,  the  representatives  of  an  absent  canine  and  lateral  incisor,  were 
contained  in  two  distinct  cysts,  which  caused  great  protrusion  of  the 
anterior  wall  of  the  superior  maxilla.  The  enclosed  tooth  may  be 
attached  firmly  to  the  cyst  wall,  or  may  be  found  free  within  the  cyst. 

A dentigerous  cyst,  forming  in  the  upper  jaw,  may  expand  into  and 
cause  distension  of  the  antrum.  Professor  Baum  met  with  a case  of 
immense  dilatation  of  both  antra,  one  containing  a molar,  the  other  a 
canine. 

In  some  cases  the  tooth  crown  only,  or  the  crown  and  part  of  the 
root,  have  been  formed  prior  to  the  expansion  of  the  capsule  by  serum, 
and  these  may  be  said  to  belong  to  the  coronary  and  radicular  periods. 
In  other  cases,  again,  the  cyst  develops  around  fully  formed  impacted 
teeth,  which  may  be  found  inverted.  In  one  instance  mentioned  by 
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Tomes,  no  less  than  twenty-eight  separate  and  adherent  denticles^  (or 
small  supernumerary  teeth)  were  found  in  a cyst  of  the  upper  jaw, 
and  are  probably  to  be  looked  upon  as  the  elements  of  teeth  that  were 
missing. 

Although  both  odontomes  and  dentigerous  cysts  have  their  origin  in  Early  origin, 
early  life,  years  may  elapse  before  the  irritation  caused  by  the  pre- 
sence of  the  odontome,  or  the  increasing  disfigurement  and  pain  re-  Gradual 
suiting  from  the  enlargement  of  the  dentigerous  cyst,  may  lead  a patient  development, 
to  seek  surgical  aid. 

Cysts  developed  on  the  root  of  erupted  and  fuUy  formed  teeth  are 
not  classed  here  as  dentigerous,  as  they  form  only  an  appendage  to  the 
tooth.  They  will  he  referred  to  among  the  diseases  of  the  teeth,  but 
it  may  be  here  remarked  that  they  sometimes  attain  to  a large  size  and 
may,  like  dentigerous  cysts,  expand  into  the  antrum,  and  also  that  their 
contents  under  inflammation  may  become  purulent. 

Supplemental  teeth  (i.e.  extra  teeth  exactly  corresponding  to  a neigh-  Supnlemeuta 
bouring  normal  tooth)  are  occasionally  developed  in  both  temporary  ' 
and  permanent  sets,  usually  in  the  front  of  the  mouth.  If  they  cause 
crowding  or  are  placed  before  or  behind  their  doubles,  they  should  be 
extracted. 

Supernumerary  teeth  {i.e.  teeth  differmg  in  form  from  any  of  the  Supernumer- 
normal  series)  are  not  infrequently  found  in  the  upper  incisive  region  ary  teeth, 
and  occasionally  in  other  parts  of  the  mouth.  A pair  of  teeth  some- 
what resembling  incisors,  but  of  greater  antero-posterior  depth,  and 
with  a deep  pit  on  their  Imgual  aspect,  are  occasionally  developed 
behind  the  permanent  upper  front  teeth,  and  others  more  resembling 
small  molars  or  bicuspids  are  also  occasionally  met  with,  hut  by  far  the 
commonest  fonn  that  the  crowns  of  supernumerary  teeth  present  is  that 
of  a simple  cone,  or  of  a cone  trmicated  and  pitted  on  its  summit,  and 
these  teeth  have  a characteristic  straight  terminal  Une  to  the  enamel  at 
their  necks ; they  are,  in  fact,  the  most  elementary  form  of  tooth 
formation. 

As  a general  rule,  supernumerary  teeth  are  to  be  extracted  and  will  Treatment, 
always  be  found  to  have  a single  root,  which  may,  however,  be  con- 
torted and  expanded. 

Malformed  Teeth. — Abnormalities  in  the  form  of  teeth  may  result 
from  the  dwarfing  or  excessive  development  of  the  different  parts  or 
lobes,  of  which  they  are  architecturally  built  up,  and  in  certain  cases 
are  of  great  value  in  the  diagnosis  of  constitutional  peculiarities  and 
in  throwing  light  on  the  condition  of  health  present  during  a patient’s 
early  years,  when  the  teeth  were  in  process  of  formation. 

Syphilitic  Teeth. — Mr.  Jonathan  Hutchinson  first  pointed  out  the 
association  between  congenital  syphilis  and  a mis-shapement  of  the 
permanent  teeth.  This  malformation  is  generally  most  strikingly 
apparent  in  the  incisors,  the  upper  centrals  presenting  the  shape.  Syphilitic 
diminution  in  size,  and  often  the  slight  change  in  direction  shown  hi  teeth. 

Fig.  240,  A,  instead  of  the  normal  condition  represented  in  Fig  240,  B. 

These  dwarfed  teeth  present  difl’erences  of  form,  hut  the  most  charac- 
teristic change  in  them  is  their  lessened  breadth  at  the  cutting  edge  as 
compared  with  that  of  their  necks,  the  vertical  groove  on  their  anterior 
face  being  often  absent,  and  the  notch  on  their  cutting  edge  not  being 
an  absolutely  constant  feature,  and  being  also  subject  to  obliteration 
through  wear.  The  lower  incisors  usually  present  a corresponding 
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shape,  and  the  other  teeth  may  have  their  corners  rounded  off,  and  in 
the  case  of  the  canine  be  notched.  The  shape  of  the  first  permanent 
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molars  is  almost  invariably  altered  (a  fact,  I believe,  not  hitherto 
pointed  out),  the  suppression  of  their  angles  giving  them  a dome-like 
form,  their  size  being  often  reduced,  and  the  enamel  absent  from  their 
masticatory  surfaces. ^ 

T^e  above-described  malformation  is  essentially  due  to  a change  in 
form  of  the  dental  pulp  prior  to  its  dentification. 

Some  children,  recently  seen  by  me,  present,  together  with  great  pecu- 
liarity of  their  eyes  and  a general  weakness  in  the  development  of  their 
dermal  structures,  the  following  peculiarities  in  their  teeth  : — The 
middle  lobes  are  sharp,  recurved,  and  excessively  developed,  while  the 
lateral  lobes  are  dwarfed.  In  these  cases,  however,  the  pointed  form 
of  tooth  which  results  can  be  readily  distinguished  from  the  truncated 
cone-like  form  indicative  of  congenital  syphilis,  as  the  latter  is  due  to 
a dwarfing  of  the  central  lobe  and  a leaning  inwards  of  the  lateral 
lobes. 

The  syphilitic  tooth  with  its  conical  form  is  also  by  no  means  to  be 
confused  with  the  teeth  which  present  a narrowness  of  their  cutting- 
edge  due  to  an  absence  of  enamel  from  the  first-formed  portion  of  the 
ci’own,  a condition  often  seen  in  the  so-called  honeycombed  teeth  now  to 
be  noticed. 

The  rocky  or  honeycombed  condition  of  a tooth’s  crown  results  from 
an  irregular  and  insufficient  development  of  enamel,  producinghorizontal 
groovings  or  a pitting  of  its  surface. 

Mr.  Hutchinson  considers  that  the  most  frequent  cause  of  this  defect 
is  the  administration  of  mercury  in  infancy ; and  in  many  cases  seen 
by  me  it  appears  traceable  to  the  use  of  one  of  the  most  popular  of 
teething  powders,  which  contains  calomel  together  with  an  opiate.  It 
is  not,  however,  certain  that  convulsions  and  other  iUnesses  in  childhood 
may  not  produce  it. 

The  first  permanent  molars  on  their  masticatory  surface  most  often 
show  the  absence  of  enamel,  while  the  incisors  and  canine  are  affected 
to  an  extent  which  depends  on  the  amount  of  their  development  while 
the  agency  which  arrests  the  enamel  formation  is  in  action ; the  later 
formed  bicuspids,  second  molars,  and  wisdom  teeth,  often  altogether 


The  irregularly  formed  enamel  may  be  structurally  defective,  as 
shown  by  its  discoloration,  and  this  may  conduce  to  decay,  as  does  also 
the  pitting  of  the  enamel  if  it  extends  through  to  the  dentine.  In  other 
cases  the  diminished  size  of  these  teeth,  which  prevents  their  being 
crowded  and  exposes  their  sides  to  healthful  friction,  renders  them  less 
obnoxious  to  decay  than  might  have  been  expected. 


1 The  absence  of  enamel  here  mentioned  may,  however,  be  due  to  the  administration 
of  mercury,  as  the  malformation  typical  of  congenital  syphilis  may  he  seen  well  markeu 
without  any  enamel  detect  in  cases  uncomplicated  by  mercurial  treatment.  The  same 
remark  may  be  applied  to  the  discoloration  that  iias  been  observed  in  syphilitic  teetn. 
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Imperfections  in  Structural  Development. 

At  tlie  present  day  the  early  decay  and  loss  of  teeth  is  very  common, 
and  is  probably  in  part  due  to  an  insufficient  supply  of  food  containing 
the  elements  which  go  to  build  up  the  osseous  structures, ^ malnutrition 
in  early  life,  from  whatever  cause,  leaving  inevitably  its  mark  on  the 
exteriors  of  the  teeth,  which,  once  ill  formed,  have  no  power  of 
recuperation. 

Structural  defects  in  enamel  development. 

Perfected  enamel  contains  upwards  of  95  per  cent,  of  earthy  matter, 
and  consists  of  rods  united  together  without  intervening  matrix,  and 
placed  at  right  angles  to  the  surface  of  the  dentine.  Enamel,  when 
weU  formed,  is  semi-transparent,  but  when  defective  from  a want  of 
homogeneousness  in  its  structure  it  presents  an  opaque  white,  chalky 
appearance,  and  is  then  easily  disintegrated.  At  the  bottom  of  the 
natural  sulci  of  otherwise  well-formed  teeth  enamel  is  sometimes 
deficient  in  thickness  and  in  soundness,  and  this  favours  the  ingress  of 
decay. 

Structural  defects  in  dentine  formation. 

Well-formed  dentine  is  uniformly  dense  and  ivory-like.  It  is  built 
up  of  tuhuli  and  intertuhular  substance,  the  tubuli  serving  to  convey 
nutrition  from  the  pulp  to  the  periphery.  Dentine  is  endowed  with 
sensitiveness  through  nerves  (probably  too  small  for  demonstration), 
which  pass  from  the  pulp  to  the  surface  and  render  the  dentine  imme- 
diately beneath  the  enamel  especially  sensitive. 

Through  imperfect  development  a (so-called)  granular  layer  which 
is  found  on  the  surface  of  dentine  in  the  root  may  be  present  on  the 
surface  of  coronal  dentine.  The  (so-called)  globular  condition  of  dentine 
is  another  developmental  defect.  When  the  enamel  covering  is  lost, 
imperfect  dentine  softens  rapidly  under  decay  without  becoming 
darkened,  and  is  also  apt  to  he  exceedingly  sensitive. 
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Cutting  of  the  Teeth. 

During  the  eruption  of  the  temporary  teeth,  if  there  is  disturbance 
of  the  general  health  traceable  to  dental  irritation,  and  especially  if 
there  be  the  least  sign  of  cerebral  disturbance,  there  should  be  no 
hesitation  in  freely  lancing  the  gum — tumid  or  tense — which  covers  Lancing  of 
the  tooth  that  is  presenting.  In  the  case  of  a front  tooth  a straight 
incision  should  he  made  on  to  the  front  of  its  cutting  edge;  in  the 
case  of  the  molars  a crucial  incision  should  he  made  from  corner  to 
comer. 

As  a rule  the  permanent  teeth  erupt  very  easily,  but  an  incision  with 
a lancet  may  sometimes  with  advantage  he  had  recourse  to  in  cases 
where  cerebral  disturbance  is  easily  excited,  and  it  is  often  well  to 
remove  bodily  the  gum  from  above  an  erupting  wisdom  tooth  when  an 
antagonist  tooth  bites  upon  and  irritates  it. 


Irregularity  of  Position. 

Irregularity  of  arrangement  hardly  ever  occurs  among  the  tempo-  Irregularity, 
rary  teeth,  but  an  undue  prominence  of  the  upper  incisors,  which 
sometimes  is  acquired,  and  a tendency  to  underhangiug,  from  the 
over-development  of  the  lower  jaw  as  compared  with  the  upper,  should 

* In  infancy  and  childhood  plenty  of  good  milk  aud  the  use  of  “ xohoU  flour  meal  ” 
are  to  be  recommended ; it  is  to  be  borne  in  mind  that  until  a child  begins  to  take 
animal  food,  the  above  are  the  sources  of  supply  of  lime  salts. 
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receive  attention,  in  order  that  these  conditions  may  not  he  per- 
petuated in  the  second  set.  The  absence  of  the  spacing  of  the  tempo- 
rary teeth,  which  should  precede  their  shedding,  will  point  to  a likeli- 
hood of  crowding  among  the  coming  permanent  teeth,  and  demand 
watchfulness. 

Irregularity  of  the  permanent  teeth  often  results  from  the  want  of 
timely  extraction,  and  even  oftener  from  the  untimely  extraction  of 
temporary  teeth.  It  therefore  behoves  the  surgeon  who  may  be  called 
upon  to  extract  teeth  for  young  subjects  to  acquaint  himself  with  the 
time  of  eruption  of  the  different  permanent  teeth,  and  with  the  points 
of  difference  between  temporary  and  permanent  teeth. 

Well-developed  adult  jaws  should  consequently  be  thoroughly 
studied  as  a type,  and  compared  with  the  jaws  in  childhood.  It  will 
he  then  seen  that  development  has  occurred  longitudinally  backwards 
for  the  accommodation  of  the  permanent  molars,  while  the  part  of  the 
jaws  that  was  occupied  by  the  ten  temporary  teeth,  having  undergone 
additional  development  on  its  anterior  face,  is  in  the  adult  occupied  by 
the  incisors,  canines,  and  bicuspids.  In  order  that  these  latter  may 
have  room  for  even  arrangement,  it  is  important  that  the  anterior 
permanent  molars  (the  six-year-old  teeth)  should  not  be  allowed  to  take 
up  a too  forward  position,  which  they  will  do  if  the  temporary  molars 
are  prematurely  lost  from  neglected  decay.  On  this  account,  therefore, 
the  timely  stopping  of  the  back  temporary  molars  is  a practice  to  be 
recommended. 

The  accompanying  figure  will  show  how  easily  irregularities  may  be 
brought  about,  as  the  retention  of  the  root  of  a temporary  tooth  is 
enough  to  prevent  the  permanent  tooth  from  takingup  its  proper  position. 

In  judging  of  the  amount  of  space  that  there  will  be  for  the  accom- 
modation of  the  coming  teeth,  it  is  to  be  remembered  that  the  alveolar 
portion  of  the  jaws  grows  up  with  and  is  moulded  aroimd  the  teeth  it 
supports,  and  that  there  is  a strong  tendency  for  teeth  to  assume  their 
proper  position  (the  action  of  the  tongue  and  lips  conducing  thereto). 


I’lG.  241. 


A.  Permanent  incisor  teeth. 

B.  Permanent  canine. 

Drawing  of  jaws  of  child  ®t.  6.  A and  B point  to  permanent 
incisors  and  canines.  The  bicuspids  arc  seen  embraced  by  the 
roots  of  the  temporary  molars,  ihe  permanent  molars,  with  the 
exception  of  the  wisdom,  are  present. 
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while  the  replacement  of  the  tempoi’ary  molars  by  bicuspids  increases 
the  space  for  the  front  teeth. 

A very  common  form  of  irregularity  results  in  otherwise  well-deve- 
loped jaws  from  the  permanent  upper  iucisors  being  erupted  to  the  rear 
of  their  unshed  predecessors.  In  such  a case  the  prompt  removal  of  the 
temporary  tooth  is  demanded,  for  if,  on  the  further  elongation  of  the 
upper  permanent  incisor,  its  edge  once  passes  behind  the  incisor  of  the  Upper  front 
lower  jaw,  at  each  closure  of  the  mouth  the  evil  is  increased,  and  can  should 
then  only  be  corrected  by  the  use  of  a regulating  plate.  On  the  same  u'nders. 
score,  lower  incisors  may  sometimes  be  kept  in  the  rear  of  the  tempo- 
rary teeth  in  order  that  they  may  be  ready  to  wedge  forward  the  upper 
incisors,  and  thus  secure  the  overlapping  of  the  upper  front  teeth 
which  allows  of  their  true  incisive  action  while  it  spares  them  undue 
wearing  away. 

In  spite  of  the  above  precautionary  measures  at  the  time  of  the 
second  dentition,  cases  of  irregularity  will  occur  from  malformation 
and  insufficient  development  of  the  jaws.  Some  of  the  slighter  of  these 
irregularities  are  amenable  to  surgical  treatment — that  is,  a timely 
extraction  will  allow  nature  to  set  all  straight — but  if  a tooth  is  taken 
out  on  one  side  of  the  mouth  to  relieve  overcrowding,  the  jireservation 
of  symmetry  will  often  demand  the  extraction  of  another  on  the  oppo- 
site side.  The  patient’s  profile  and  the  relative  prominence  of  the  Facts  to  be 
upper  and  lower  dental  arches  have  to  be  considered  in  deciding  considered  in 
whether  permanent  teeth  should  be  extracted  for  regulating  purposes,  ir’^re^gubmiy"'^ 
while  the  soundness  of  teeth,  the  direction  taken  by  their  roots,  the 
firmness  of  their  implantation,  and  their  comparative  durability,  are 
all  points  to  be  considered  in  deciding  which  tooth  should  be  sacrificed 
for  the  benefit  of  the  remainder. 

Sometimes  the  first  permanent  molar  may  with  advantage  be  taken  On  the 
out  when  the  tendency  to  overcrowding  is  decided.  If  this  tooth, 

W'hich  is  particularly  liable  to  decay,  is  past  hope  of  permanent  pre-  yenr-ol'd 
serration  by  stopping,  its  extraction  in  time  allows  the  second  molar  inolar. 
to  come  forward  and  partly  occupy  its  site,  and  the  wi.sdom  tooth  to 
come  well  into  place,  w'hile  it  also  enables  the  front  teeth  to  spread,  and 
thus  escape  undue  lateral  pressure  and  consequent  decay. 

The  one  valid  objection  to  the  extraction  of  the  first  permanent 
molar,  under  the  above  circumstances,  occurs  when  the  withdrawal  of 
the  prop  which  this  tooth  affords  at  the  back  of  the  mouth  would  cause 
the  low'er  incisors  to  bite  up  unduly  on  to  the  necks  of  the  uppers  and 
drive  them  forward. 

Here  it  may  be  remarked  that  in  all  attempts  to  improve  the  regu-  The  "bite” 
larity  of  the  teeth  the  relative  positions  of  the  antagonist  teeth  in  the  he 
other  jaw  must  be  taken  into  account.  considered. 

So  far  only  those  cases  have  been  considered  that  are  capable  of  being 
benefited  by  timely  extraction,  but  many  cases  require  for  their  treat- 
ment the  use  of  mechanical  appliances.  Among  these  appliances  a Regulating 
lever  for  expanding  the  arch  of  the  upper  teeth  (while  it  presses  back  “Pph'inces. 
the  lower)  and  elastic  bands  are  of  great  use;  while  in  more  advanced 
cases  a regulating  plate  must  be  worn,  the  principle  of  its  action  being 
that  it  affords  a fixed  point  from  which  continuous  pressure  or  traction 
is  kept  up  on  the  teeth  to  be  moved. 

The  movement  of  teeth  by  mechanical  means  should  be  gradual,  or 
absorption  of  bone  will  result  without  a compensatory  development. 
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aud  the  teeth  will  be  loosened.  Twisted  teeth  can  he  turned  on  their 
axes.  Instauding  upper  front  teeth  can  be  trained  out,  and  will  be 
retained  in  their  new  positions  as  soon  as  they  are  brought  to  overlap 
the  lower  teeth ; prominent  and  projecting  upper  teeth  can  be  gradually 
trained  in,  but  will  be  required  to  be  kept  in  place  for  some  time  by 
mechanical  means  to  prevent  their  reverting  to  their  original  position. 
The  lower  lip  passing  behind  prominent  upper  incisors  increases  the 
deformity  which  is  usually  associated  with  a contracted  arch. 

In  regulating  teeth  much  greater  difficulty  has  to  be  overcome 
where  contraction  or  malformation  of  the  jaw  causes  the  irregularity, 
than  in  those  cases  where  there  is  simple  misdirection  of  the  teeth 
themselves. 

In  some  cases  complete  underhanging  of  the  jaw  is  present,  i.  e.  the 
upper  teeth,  back  as  well  as  front,  are  set  within  the  arch  of  the  lower 
teeth  ; this  condition  does  not  admit  of  much  remedy  when  once  firmly 
established,  but  may  be  prevented  to  a certain  extent  by  timely  ex- 
traction of  lower  teeth  together  with  a training  out  of  the  upper.  The 
earlier  that  irregularities  receive  attention  the  better,  in  order  that  the 
mispl.acement  may  not  be  increased,  and  also  because  the  moving  of 
teeth  can  only  be  safely  effected  in  the  young. 

Canine  and  wisdom  teeth,  owing  to  the  lateness  of  their  eruption 
and  the  position  they  occupy  during  development,  are  peculiarly  liable 
to  be  shut  out  from  the  dental  arch.  The  canine  being  a durable  tooth, 
should  in  some  cases  have  room  made  for  it  by  the  extraction  of  one 
of  the  teeth  that  have  closed  in  upon  its  site.  The  cutting  of  wisdom 
teeth  is  frequently  attended  with  much  trouble,  and  it  may  he  remem- 
bered in  the  case  of  young  subjects  with  small  maxillae,  whose  first  or 
second  molars  are  much  decayed,  that  the  timely  extraction  of  either 
of  these  teeth  may  allow  the  wisdom  tooth  (if  developed)  to  erupt 
easily  and  occupy  a useful  position.  In  the  upper  jaw,  if  the  wisdom 
is  forced  to  take  an  outward  direction,  and  so  cause  irritation  of  the 
cheek,  it  should  be  extracted.  In  the  lower  jaw,  where  there  is  insuflS- 
cient  room  for  it  between  the  second  molar  and  the  ascending  ramus, 
its  efforts  to  erupt  often  produce  nerve  irritation,  chronic  spasm  of  the 
masseter,  the  formation  of  pus  between  the  crown  of  the  tooth  and  the 
superjacent  gum  ; it  may  also  cause  absorption  of  the  root  of  the  second 
molar  and  lay  bare  its  pulp. 

In  all  cases  where  the  impaction  of  a lower  wisdom  tooth  is  a source 
of  irritation,  the  impaction  should  be  at  once  got  rid  of  either  by  the 
extraction  of  the  wisdom  tooth  or  of  the  tooth  in  front.  The  operation 
required,  as  well  as  the  serious  results  which  may  attend  purulent  in- 
flammation about  an  impacted  wisdom  tooth,  will  receive  notice  later. 

Teeth  are  sometimes  erupted  in  strange  positions ; thus,  Salter  recorfs 
a case  of  inversion  and  eruption  of  lateral  incisors  in  the  nares,  and 
Tomes  figures  the  case  of  a molar  erupted  in  the  median  line  of  the 
palate,  and  another  case  in  which  the  crown  of  a molar  pierced  the 
cheek  at  the  angle  of  the  jaw.  In  another  case,  figured  by  Tomes, 
the  crown  of  a molar  presented  at  the  sigmoid  notch,  but  remained 
impacted. 

Impaction,  or  retention  of  a tooth  within  the  maxillary  bone  often 
occurs  without  any  ill  results,  but  occasionally  it  is  productive  of  severe 
mischief.  Thus,  in  a case  which  occurred  in  the  practice  of  Mr. 
Cartwright,  sen.  (aud  which  is  reported  at  length  by  Mr.  Salter),  it 
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was  productive  of  severe  neuralgia.  In  tills  case  the  presence  of  an 
impacted  upper  canine,  which  caused  a prominence  on  the  palate,  gave  Complication 
rise  for  eight  years  to  constantly  recurring,  most  severe  neuralgic  pain,  resulting 
confined  to  a circumscribed  spot  on  the  left  side  of  the  vertex  of  the  . 
head.  In  other  cases  it  may  give  rise  to  cystic  enlargement  or  abscess, 
the  latter,  perhaps  late  in  life,  from  the  buried  tooth  becoming  more 
superficial  through  absorption  of  the  containing  bone.  The  palate 
may  be  involved  if  a tooth  is  impacted  v/ithin  the  palatine  process  of 
the  superior  maxilla,  or  an  abscess  may  be  formed  below  the  tongue 
from  impacted  lower  teeth. 

The  following  case  was  reported  by  Mr.  McCoy  in  the  ‘ Lancet,’  1871 : 

— A boy,  set.  14,  had  a tumour  of  the  antrum  the  size  of  an  apricot,  due 
to  an  impacted  canine,  the  crown  of  which  projected  into  the  antrum, 
while  the  root  was  impacted  in  a socket  in  the  nasal  process ; the  antral 
cavity  contained  a little  glairy  fluid,  but  was  chiefly  filled  by  a gelati- 
nous substance — appai’ently  thickened  mucous  membrane. 

Absence  of  Teeth. — A few  cases  are  recorded  of  edentulous  jaws.  Non-develop- 
Wisdom  and  upper  lateral  incisors,  the  teeth  most  liable  to  variation  of 
in  size  and  shape,  are  also  the  most  liable  to  suppression.  Occasionally 
other  permanent  teeth  fail  to  make  their  appearance,  in  which  case  it 
may  be  right  to  leave  their  predecessors  undisturbed,  if  they  show  no 
signs  of  loosening ; temporary  molars  may  in  such  cases  serve  for  many 
years. 

The  tendency  of  particular  teeth  to  take  irregular  positions,  and  the  Odontomcs 
liability  of  others  not  to  be  developed,  are  facts  that  have  to  be  borne 
in  mind  in  connection  with  the  probable  dental  origin  of  tumours  and  0X818.° 
cysts  of  the  jaws. 

Before  passing  to  the  second  division  of  our  subject  it  maybe  useful  The  affections 
to  enumerate  tbe  morbid  conditions  which  may  be  simulated  by  the 
tumours,  cysts,  &c.,  which  originate  from  an  unerupted  tooth  in  the 
ways  described  in  previous  pages. 

Odontomes  may  give  rise  to  appearances  such  as  may  be  presented  by 
benign  or  malignant  tumours,  whether  arising  spontaneously  or  due  to 
the  impaction  of  a foreign  body,  such  as  root  of  tooth,  splinter  of 
bone,  or  a bullet. 

Dentigerous  cysts,  when  slowly  forming  and  before  they  have  thinned 
the  enclosing  bone  to  an  extent  which  would  allow  of  the  characteristic 
sign  of  craquement  on  pressure,  may  be  difficixlt  to  diagnose  from  solid 
tumours. 

A dentigerous  cyst  may  also  produce  the  same  symptoms  as  a cyst 
formed  on  the  root  of  an  erupted  and  diseased  tooth,  and  when  through 
inflammation  its  fluid  contents  become  purnlent  it  may,  in  like  manner, 
resemble  an  alveolar  abscess  (i.  e.  an  abscess  formed  around  the  root 
of  a diseased  tooth),  and,  like  it,  will  be  apt  to  give  rise  to  a fistulous 
opening. 

Suppuration  in  the  antrum,  or  Empyema,  arises  probably  in  two  dis-  Empyema  of 
tinct  ways.  In  the  one  case  it  is  due  to  inflammation  of  the  lining  antrum, 
membrane  of  the  cavity,  which,  being  continuous  with  the  mucous  mem- 
brane of  the  nose,  allows  of  the  escape  of  tbe  contained  purulent  fluid 
into  the  middle  meatus  by  the  natural  orifice.  In  the  other  case  the 
pus  is  contained  in  a sac  which  has  expanded  into  the  antral  cavity, 
carrying  the  lining  membrane  before  it,  and  then  the  pus  does  not 
find  exit  by  the  nasal  opening;  this  latter  condition  (as  pointed  out  by 
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Otto  Weber)  is  generally  present  when  the  root  of  a tooth  originates 
the  naisehief  by  penetrating  tbe  cavity  and  when  an  alveolar  abscess 
extends  into  it,  while  cysts  formed  on  a root,  and  dentigerous  cysts 
expand  into  the  cavity  in  this  manner  and  may  afterwards  suppurate. 
The  history  of  these  cases  may  throw  light  upon  their  nature,  while 
a careful  examination  of  the  mouth  should  be  made  to  decide  whether 
the  due  number  of  permanent  teeth  have  been  erupted,  and  as  to  the 
existence  of  disease  in  any  tooth  in  the  neighbourhood  of  the  tumour. 
An  exploratory  puncture  or  opening  should  be  made  in  any  case  that 
may  have  a dental  origin,  before  any  serious  operation  is  undertaken 
for  the  extirpation  of  the  disease. 

For  treatment  it  will  here  suffice  to  say  that  the  complete  removal  of 
any  tooth  or  dental  formation  involved  is  demanded,  and  that  for  the 
remaining  treatment  the  ordinary  rules  of  surgery  apply. 

Diseases  of  the  Teeth. 

The  largeness  of  the  nerve  supply  to  the  dental  pulp  and  periodontal 
membrane,  and  the  liability  to  irritation  and  inflammation  to  which- 
these  confined  vascular  structures  are  subject,  give  an  importance  to 
diseases  of  the  teeth  which  they  would  not  otherwise  possess;  the 
pain,  direct  or  reflex,  which  nearly  always  attends  the  involvement  by 
disease  of  these  dental  vascular  structures,  and  the  serious  local  lesions 
which  may  follow  their  suppurative  inflammation,  often  cause  the 
mere  destruction  of  the  tooth  as  an  organ  of  mastication  to  be  a matter 
of  secondary  importance,  although  in  itself  sufficiently  regretable. 
Bearing  in  mind  the  description  of  a tooth  given  at  page  557,  it  will  be 
understood  how  the  maintenance  of  a tooth  in  its  usefulness  depends 
on  the  integrity  of  its  component  structures,  and  how  it  happens  that 
the  pulp  and  alveolo-dental  membrane,  which,  in  a condition  of  health, 
are  tissues  simply  subsidiary  to  the  nutrition  of  the  hard  structures 
around  them,  become — when  the  tooth  is  attacked  by  disease — the  parts 
which  have  especially  to  be  protected  from  invasion. 

The  morbid  conditions  which  may  produce  irritation  of  the  dental 
nerves  may  with  advantage  be  grouped  in  two  divisions. 

The  first  division,  including  those  which  cause  irritation  of  the  nerves 
supplied  to  the  pulpwdth  their  continuation  into  thedentine,  consists  of — 
(a)  Exposure  to  irritation  of  sensitive  dentine,  through  loss  of  enamel 
resulting  from  Caries,  Erosion,  or  Fracture. 

(h)  Irritation  and  chronic  or  localised  inflammation  of  the  pulp 
when  deprived  of  its  protective  covering  of  dentine  through  the  more 
extended  action  of  the  destructive  agencies  named  under  (a). 

(c)  General  inflammation  of  the  pulp,  following  sooner  or  later  on 
the  previous  conditions,  and  resulting  in  its  sphacelus. 

(d)  Irritation  of  the  pulp  through  the  presence  of  irregular  formations 
of  seeondary  dentine  in  the  pulp  chamber. 

The  second  division,  including  the  morbid  conditions  that  cause  irri- 
tation of  the  nerves  supplied  to  the  alveolo-dental  membrane  and  to  the 
dental  nerves  external  to  the  tooth,  consists  of — 

(a)  Dental  Periostitis,  i.  e.  inflammation  (plastic  or  suppurative)  of 
the  periodontal  membrane.  This  results  by  far  most  commonly  from 
inflammation  and  sphacelus  of  the  dental  pulp  ; it  may  be  idiopathic, 
may  be  produced  by  irritation  of  the  ])eriodontum  at  the  neok  of  the 
tooth  where  it  meets  the  gum,  may  be  set  up  by  exostosis,  and  occa- 
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if  sionally  results  from  the  undue  pressure  of  an  opposing  or  contiguous 
X tootll. 

(d)  Exostosis  (i.  e.  hypertrophy  of  the  crusta  petrosa),  sometimes 
n resulting  from,  sometimes  the  cause  of  irritation  and  inflammation  of 
the  periodontum. 

(c)  A needle- like  pointing  of  the  end  of  the  root,  and  a roughening 

0 of  its  end  by  absorption. 

(d)  Impaction  of  permanent  teeth  in  the  maxillary  bones,  and  futile 
r attempts  to  erupt  made  by  such  teeth,  especially  in  the  case  of  lower 
n wisdoms. 

(e)  Overcrowding  of  the  teeth. 

Irritation  of  the  dental  nerves  may  excite  pain  at  the  point  of  irri-  Odontalgia. 

1 tation,  producing  toothache,  the  pain  being  either  confined  to  the 

i faulty  tooth  or  being  centered  in  it  and  radiating  to  the  adjoining  teeth 

e and  to  the  nerves  of  the  same  side  of  the  face  and  head,  but  not  in- 

I frequently  it  gives  rise  to  reflex  pain,  in  which  case  the  tooth  at  fault  Reflex  nerve 

) often  escapes  suspicion  on  account  of  its  freedom  from  pain.  More  irriiation. 

I remote  sympathetic  nerve  afl’ections  are  also  sometimes  caused  by 

I dental  irritation. 

A most  unequal  amount  of  pain  or  nerve  disturbance  occurs  in  dif- 
1 ferent  subjects  from  dental  lesions  of  an  apparently  similar  nature. 

! Such  differences  must  be  referred  to  structural  peculiarities  of  the 

: teeth  and  to  the  conditions  of  health  and  to  the  diathesis  of  the 

[ patient. 

A faulty  tooth  is  the  real  origin  of  many  cases  of  neuralgia  about  Neuralgia, 
the  head  and  face,  although  cold  or  depressed  vital  power  will  deter- 
mine the  time  of  onset. 

That  remote  sympathetic  pain  may  be  due  to  dental  irritation  will 
be  easily  realised  by  any  one  who  has  felt  the  distribution  of  his  spinal 
nerves  demonstrated  on  the  scraping  of  sensitive  dentine  in  his  tooth. 

Toothache  (or  localised  dental  pain)  varies  in  character  according  to  Toothache, 
the  part  of  the  tooth  involved;  these  differences  will  be  apparent  as 
the  effects  of  disease  in  the  several  dental  structures  are  considered, 
but  it  may  be  here  remarked  that  a darting  pain  (which  may  fade  away 
with  an  ache)  betokens  irritation  and  probable  exposure  of  the  pulp — From  pulp 
that  intense  pain  of  a violent  throbbing  character  points  to  general  irritation, 
inflammation  of  the  pulp  and  may  be  expected  to  cease  entirely  with  From  general 
the  destruction  of  that  structure’s  vitality,  and  that  the  pain  which  inflammation, 
attends  irritation  and  inflammation  of  the  periodontal  membrane  is  of  From 
a dull  or  gnawing  character ; but  may  assume  a throbbing  character  if 
an  alveolar  abscess  is  formed. 

Hyperaesthesia  of  the  pulp  may  be  expected  to  coexist  with  the  con-  Hypenes- 
ditions  which  act  on  its  nerves,  and  is  evidenced  by  sensitiveness  of  ® 
the  tooth  to  heat  and  cold.  A hot  instrument  applied  in  succession  ^ 
to  the  crowns  of  suspected  teeth  may  afford  valuable  evidence  on  this 
point,  and  tapping  the  teeth  may  also  reveal  the  over-sensitiveness  of 
any  one  tooth.  Slight  periosteal  irritation  may  accompany  this  condition. 

Dental  periostitis  at  its  onset  is  often  attended  by  a sensation  of  Perf. 
fulness  in  the  tooth,  which  inclines  the  patient  to  press  it  firmly  into  odontitis, 
its  socket ; this  sensation  is  succeeded  by  painful  tenderness  on  pres-  symptoms, 
sure  of  the  tooth,  which  is  often  slightly  raised  and  loosened,  while 
the  gum,  which  at  first  presents  a narrow  red  line  around  the  neck  of 
the  tooth,  tends  to  become  diffusely  red  and  tender  over  the  root. 
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In  obscure  cases  of  pain  the  presence  or  absence  of  circumseribed 
periodontitis  and  of  irritation  due  to  exostosis  may  be  diagnosed  by 
pressing  the  crown  of  the  tooth  in  different  directions  so  as  to  tilt 
the  end  of  the  root  against  the  socket ; the  biting  of  something  hard 
with  one  tooth  after  another  may  also  be  adopted  as  a means  of 
finding  out  if  irritation  of  this  obscure  nature  is  present  in  a root. 

Reflex  Nerve  Affections  due  to  Dental  Irritation. 

The  nerves  of  the  second  and  third  divisions  of  the  fifth  are  more 
liable  than  any  others  to  reflex  affections  due  to  dental  irritation. 
Next  to  the  several  branches  of  the  Trigeminus,  the  nerves  of  the 
Cervical  and  Brachial  plexuses  are  most  often  involved. 

Neuralgia.  Neuralgia. — The  following  are  the  most  common  sites  for  the  mani- 

festation of  reflex  pain. 

(a)  Another  tooth  to  the  one  in  fault,  frequently  the  one  that  an- 
tagonises it  in  the  opposite  jaw,  and  occasionally  a tooth  in  front 
of  the  one  irritated  (thus,  an  innocent  bicuspid  may  ache  when  the 
wisdom  tooth  is  at  fault). 

Hemicrania.  (b)  The  side  of  the  head  with  the  focus  of  pain  near  the  parietal 
eminence,  due  to  irritation  of  a tooth  (generally  an  upper  back  one) 
of  the  same  side;  this  is  the  source  of  many  cases  of  unilateral 
headache. 

(e)  The  eyebrow  with  the  focus  of  pain  at  the  supra-orbital  notch, 
and  the  cheek  with  the  focus  of  pain  at  the  infra-orbital  notch,  the 
irritation  in  these  cases  being  located  in  the  upper  teeth. 

(d)  From  irritation  of  the  back  lower  teeth  there  may  result  ear- 
ache, and  pain  extending  over  the  temple,  and  also  pain  passing  down 
the  neck. 

Pain  over  the  upper  cervical  vertebra  appears  generally  to  come 
on  secondarily  to  the  above-mentioned  neuralgia. 


More  remote  Nervous  Affections. 


List  of 

sympathetic 

nerve 

affections  due 
to  dental 
irritation. 


Pain,  to  quote  the  words  of  Mr.  Salter,  is  only  one  of  the  pheno- 
mena of  reflex  dental  nerve  irritation.  There  may  be  produced  mus- 
cular spasm  and  muscular  paralysis,  paralysis  of  some  of  the  nerves 
of  special  sense,  perverted  nutrition.  In  these  pages  an  enumeration 
of  some  of  these  affections  can  only  be  made,  and  the  reader  is  re- 
ferred for  details  of  cases  to  the  work  on  ‘ Dental  Pathology  and 
Surgery,’  by  the  above-named  author,  and  to  the  second  edition  of 
‘ Tomes’  Dental  Surgery.’ 

The  following  seeondary  and  remote  nervous  affections  may  arise 
from  irritation  in  the  teeth,  and  be  curable  by  the  removal  of  the 
exciting  cause : 

Convulsions,  &c.,  resulting  from  irritation  in  teething. 

Epileptiform  seizures.  In  these  cases,  when  an  uneasy  sensation  is 
felt  in  the  mouth  previous  to  the  attack,  the  best  results  may  be 
hoped  for  from  stopping  or  extraction,  as  the  case  may  demand. 

Delirium  from  retarded  eruption  of  wisdom  teeth.- 

Firm  closure  of  the  mouth  through  chronic  spasm  of  the  masseter 
muscle  is  a frequent  complication  of  irritation  in  or  about  the  lower 
back  teeth. 

Wry  neek.  Pain  in  the  course  of  the  cutaneous  branches  of  the 
cervical  plexus. 


EEMOTE  NERVOUS  AFFECTIONS. 
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Partial  paralysis  of  the  arm  and  hand,  with  an  inahility  to  grasp 
with  the  fingers,  accompanied  by  aching  pain.  (Several  such  cases 
have  recently  been  under  my  observation,  a fact  which  shows  their 
comparative  frequency.) 

Amaurosis.  Strabismus.  (Ptosis  and  deafness  are  also  recorded  com- 
plications.) 

Ulceration  in  the  course  of  a branch  of  the  fifth  nerve. 

A case  of  obstinate  leucorrhcea  and  acute  uterine  pain  cured  by  the 
extraction  of  a tooth  was  recorded  by  the  late  Mr.  Sercombe. 

One  case  of  fatal  tetanus  is  quoted  by  Mr.  Tomes  as  having  followed 
the  operation  of  pivoting. 

Such  are  some  of  the  reflex  pains  and  remote  complications  which 
may  arise  from  dental  irritation  in  a patient  of  neuralgic  diathesis, 
but  apparently  similar  exciting  causes  are  constantly  present  w'ithout 
producing  any  such  results. 

In  an  apparently  sound  tooth  an  irregular  formation  of  dentine  in  Cental 
the  pnlp  chamber  is  sometimes  the  cause  of  neuralgic  pain,  and  may  diseases, 
be  suspected  if  hypersesthesia  of  the  pulp  exists  in  a tooth  exhibiting 
no  other  causes  for  over-sensitiveness. 

Exostqsis  and  occasionally  needle-pointing  of  the  fang  may  also  be 
the  cause  of  neuralgic  pain  at  the  root  of  a sound  tooth,  and  may 
have  their  probable  presence  revealed  by  the  tooth  exhibiting  tender- 
ness on  pressure  into  the  socket,  and  perhaps,  later  on,  by  other 
evidences  of  periosteal  irritation.  Being  otherwise  irremediable,  ex- 
traction is  demanded  in  these  not  to  be  foreseen  conditions. 

With  the  exception  of  the  above  comparatively  rai’e  cases  it  will  be 
noticed  by  referring  to  the  list  of  morbid  dental  conditions  given  at 
page  570  that  all  the  affections  there  enumerated  may  result  from  the  Their 
spread  of  disease  from  one  dental  structure  to  another,  and  therefore  prosresEive 
demand  treatment  for  their  prevention  and  limitation.  Thus,  when  ' *''■ 

the  exterior  of  a tooth  is  the  first  part  attacked — as  it  always  is  in  caries 
and  erosion — the  aim  should  be  to  preserve  the  pulp  from  irritation  and 
exposure,  and  when  the  pulp  is  already  exposed  through  the  above  dis- 
eases  or  by  f i-acture,  the  aim  should  be  to  prevent  its  inflammation;  while 
if  the  vitality  of  the  pulp  is  past  saving,  means  should  be  taken  to  pre- 
vent the  involvement  of  the  periodontuin,  and  finally,  if  that  tissue  is 
involved,  extraction  of  the  tooth  may  be  demanded  to  relieve  pain  and 
to  prevent  the  formation  of  alveolar  abscess  with  its  possible  complica- 
tion of  fistulous  openings  on  the  face,  or  the  still  graver  consequences 
which  inflammation  external  to  the  tooth  may  bring  about. 

Three  facts  in  the  nature  of  a tooth  aid  dental  surgery  in  its  con-  Peculiarities 
servative  efforts.  The  first  is,  that  the  dense  and  evascular  character  in  structure 
of  the  enamel  and  dentine  allows  a diseased  portion  of  them  to  be 
removed  and  the  remainder  to  be  preserved  by  friction,  or  by  a filling  conservation, 
inserted  in  the  place  of  the  removed  portion. 

The  second  favouring  fact  is  the  continued  presence  on  the  surface 
of  the  pulp  of  the  odontoblast  layer  of  cells,  ready  to  form  secondary 
dentine  over  the  pulp  and  thus  shield  it,  if  they  are  stimulated  to  re- 
newed action  by  irritation  of  the  primary  dentine. 

And  thirdly,  the  small  calibre  of  the  root  canal  in  a perfected  tooth, 
and  the  minuteness  of  the  aperture  that  remains  at  the  end  of  the  root 
for  the  passage  of  the  vessels  and  nerves,  cause  the  pulp  to  be  so  com- 
paratively isolated,  that,  when  diseased,  it  can  with  safety  be  destroyed 
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by  escbarotics  and  be  extirpated,  before  its  sphacelus  has  involved  the 
structures  external  to  the  root. 

The  practical  remark  may  here  be  made,  that  up  to  middle  age, 
probably  90  per  cent,  of  the  teeth  that  are  lost  owe  their  destruction 
to  caries,  while  later  in  life  recedence  of  the  gums  and  absorption  of 
the  alveolus— often  prematurely  induced  by  the  presence  of  tartar — 
leads  to  the  loss  of  many  teeth  by  depriving  them  of  implantation. 

Before  reviewing  the  agencies  destructive  to  the  teeth,  it  will  be  well 
to  consider  the  nature  of  secondary  dentine  and  cemental  exostosis, 
which  occupy  a debatable  position  between  physiological  and  patho- 
logical tooth  formations. 

Secondary  Dentine. — Three  different  developments  come  under  this 
name.  The  first,  called  by  Salter  “ Dentine  of  repair,”  has  been  al- 
luded to  already.  The  loss  of  dentine  externally  through  abrasion, 
caries,  erosion,  or  fracture,  will  oftentimes  produce  compensatory  de- 
velopment internally — at  the  point  where  the  affected  dentinal  tuhuli 
abut  on  tbe  surface  of  the  pulp ; this  reparative  growth  prevents  pulp 
exposure  when,  from  attrition,  the  enamel  and  a considerable  portion 
of  dentine  have  been  worn  away  from  the  surface  of  a tooth,  and  some- 
times it  will  obliterate  the  pulp  chamber.  In  cases  of  decay  “ dentine 
of  repair”  does  not  often,  unaided,  prevent  exposure  of  the  pulp,  but  it 
hinders  it,  and  becomes  a valuable  auxiliary  in  its  protective  treatment. 
{See  Bicuspid,  in  D,  Pig.  243,  p.  579.) 

Second  form. — Cases  have  been  described  by  Salter  and  others  in 
which  a nodular  outgrowth  of  dentine  or  osteo-dentine  has  projected 
into  the  pulp  chamber  of  a sound  tooth,  and  has  given  rise  to  severe 
neuralgia.  This  development  must  be  regarded  as  morbid,  and  has  heen 
named  by  the  above  author  “ Dentiue  excrescence.” 

The  third  form  of  secondary  dentine  is  essentially  an  affection  of  the 
pulp.  “ Intrinsic  calcification”  is  the  name  proposed  for  it  by  Mr.  Salter, 
who  has  described  its  formation  as  thus  occurring : — Isolated  masses 
of  osteo-dentine  form,  at  first  usually  in  the  axis  of  the  pulp ; these 
masses  enlarge  and  merge  into  one  another  and  spread  towards  the 
periphery,  and  may  at  length  occupy  the  whole  of  the  pulp  chamber. 
This  formation  may  be  regarded  as  sometimes  resulting  from  and  as 
sometimes  the  cause  of  pulp  irritation. 

Exostosis  is  a term  applied  to  enlargement  or  outgrowth  of  the 
crusta  petrosa  {see  Molar,  in  E,  Fig.243),  ranging  in  amount  from  a slight 
general  thickening  (when  it  can  hardly  be  regarded  as  pathological) 
to  an  outgrowth  which  may  double  the  size  of  the  root  and  sometimes 
has  fused  together  the  roots  of  contiguous  teeth.  The  deposition  of 
cementum  may  alternate  with  its  absorption,  and  not  infrequently  it 
will  be  found  thickened  on  the  upper  part  of  a root  where  chronically 
inflamed  periosteum  exists,  while  the  end  of  the  root  will  be  bare  of 
it  and  be  bathed  in  the  pus  of  an  alveolar  abscess.  It  often  causes  a 
globular  enlargement  of  the  end  of  the  root.  Sometimes  small  excres- 
cences of  it  will  form  on  tooth  after  tooth,  and  by  giving  rise  to  most 
severe  neuralgia  will  necessitate  their  extraction. 

Exostosis  may  arise  secondarily  to  inflammation  of  the  periodontum, 
and  will  then  be  accompanied  by  extra  vascularity  and  tenderness  of 
adjacent  gum,  &c.  The  means  for  detecting  its  presence  in  its  early 
stages,  when  arising  primarily  and  causing  neuralgia,  have  been 
already  mentioned ; symptoms  that  will  be  likely  to  attend  its  pro- 
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longed  presence  as  a source  of  irritation  are  those  of  periodontal  in- 
{ flammation. 

The  nature  of  the  agencies  that  destroy  the  dense  structures  of  the 
t tooth  will  now  be  considered,  and  inasmuch  as  the  sequence  of  disease, 
^ when  once  the  pulp  is  exposed,  is  much  the  same  whether  the  exposure 

I has  occurred  through  caries,  erosion,  or  fracture,  the  treatment  of  pro- 

igressive  dental  disease  and  the  various  affections  of  the  pulp  will  be 
considered  and  illustrated  once  for  all;  and,  finally,  dental  disease 
external  to  the  root,  with  its  complications,  will  receive  notice. 

' The  great  prevalence  of  caries  at  the  present  day  makes  it  desirable 
} that  its  nature  and  the  means  for  its  prevention  should  be  understood. 
( These  subjects  will  therefore  be  discussed  somewhat  at  length. 

Dental  Caries  or  Decay 

I may  be  described  as  the  disintegration  of  the  hard  structures  of  the 
tooth  by  decalcification.  It  always  commences  on  the  exterior  of  a 
tooth  and  saps  inwards ; when  the  crown  is  attacked  by  it,  a fault  in 
the  enamel  is  the  first  step  in  its  course,  and  may  be  due  to  original 
faulty  development  or  to  mechanical  or  chemical  injury. 

Fracture  may  produce  the  enamel  lesion. 

A frequent  cause  of  disintegration  of  the  enamel  is  the  attrition  ex- 
ercised by  the  sides  of  crowded  teeth  on  each  other,  and  as  this  sets  up 
interstitial  decay  a nidus  is  thereby  formed,  which  serves  as  a labora- 
tory for  the  production  of  chemical  destructive  agents  which  act  on 
the  adjoining  tooth. 

The  chemical  solvents  are  formed  by  acids  chiefly  derived  from  the 
buccal  mucus  and  food  mixed  with  saliva,  which — lodging  between  the 
teeth  and  in  natural  depressions — undergo  decomposition.  In  the 
formation  of  acid,  carious  dentine,  when  once  a cavity  is  formed,  takes 
I a part. 

A fungoid  growth  going  by  the  name  of  “ leptothrix  buccalis,”  which 
i is  found  in  the  mouth,  is  constantly  present  in  carious  teeth  and  pro- 
1 bably  helps  in  the  disintegrating  process. 

! Overcrowding  of  the  teeth,  viscid  buccal  mucus  giving  an  acid  reac- 
I tion,  a vitiated  condition  of  the  fluids  of  the  mouth  due  to  derange- 
[ ment  of  the  digestive  organs,  the  eating  of  sweetmeats  (as  carried  by 
I some  young  people  to  a most  injurious  extent),  conduce  to  decay  and 

I should  therefore  be  avoided  or  prevented.  The  condition  of  the  mouth 

i attendant  on  fevers  accelerates  decay. 

The  great  preventive  of  decay  is  friction,  that  is,  the  keeping  of  the 
I surfaces  of  the  teeth  swept  clean  of  the  food,  mucus,  &c.,  that  tend  to 
lodge  between  or  about  them.  With  this  object  their  lingual  as  well 
as  labial  and  buccal  surfaces  should  be  brushed  night  and  morning ; the 
direction  of  the  brushing  should  be  always  from  the  gum,  i.  e,  down- 
wards for  the  upper  and  upwards  from  the  lower  teeth,  as  this  removes 
food  from  between  them  by  the  natural  lines  of  clearance ; the  masti- 
cating surface  of  the  back  teeth  should  also  be  brushed.  Where  the 
mucus  is  ropy  and  clings  to  the  teeth,  a saponaceous  tooth  powder 
should  be  used. 

Rinsing  out  the  mouth  after  meals  is  a practice  to  be  generally 
encouraged,  and  the  use  of  a weak  alkaline  mouth  wash  may  with  ad- 
vantage bo  had  recourse  to,  in  order  to  correct  undue  acidity  of  the 
oral  fluids,  and  also  to  neutralise  the  local  efl'ects  of  strong  acid 
medicine. 
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Among  preventive  measures  must  be  classed  what  may  be  termed 
preventive  stopping.  For  example,  a small  spot  of  decay  is  often 
found  near  the  distal  edge  (of  the  masticating  surface)  of  the  second 
temporary  molar ; if  this  be  not  stopped  the  decayed  posterior  surface 
of  the  tooth  will  come  in  contact  with  the  mesial  surface  of  the  first 
permanent  molar  on  its  eruption,  and  decay  be  started  in  it;  then  on 
the  shedding  of  the  temporary  molar,  its  successor,  the  second  bicuspid, 
will  have  its  distal  surface  exposed  to  decay  from  contact  with  that 
already  existing  in  the  first  molar,  and  thus  from  lack  of  a small  stop- 
ping in  a temporary  tooth,  two  permanent  teeth  are  frequently  lost  or 
only  saved  by  elaborate  fillings. 

Ihe  progress  of  decay  is  usually  very  insidious,  a minute  and 

unnoticed  fault  or  fissure  of  the  ena- 
mel often  leading  to  extensive  decay 
of  the  dentine.  (See  decay  depicted  on 
masticating  surface  of  mohir  in  D,  Fig. 
243.)  A warning  by  pain  is  by  no  means 
always  given,  but  sometimes  a twinge  or 
slight  ache  is  experienced  when  the  peri- 
phery of  the  dentine  is  reached  and  be- 
comes irritated  by  saccharine  or  sapid 
substances  or  by  thermal  changes;  if 
this  warning  is  neglected,  often  nothing 
more  is  felt,  till  an  acute  twinge  shows 
that  the  pulp  is  exposed,  or  a caving-in 
of  the  enamel  reveals  a large  cavity.  It 
thus  happens  that  the  detection  of  decay 
in  its  earlier  stages  can  only  be  insured 
by  frequent  inspection  of  the  teeth.  Such 
inspections  should  begin  with  the  first 
teeth  and  be  carried  out  systematically 
several  times  a year  if  the  teeth  are  to 
be  preserved  and  much  stopping  avoided. 

For  the  purpose  of  examination,  a 
mouth  mirror  and  a pointed  instrument 
are  required ; the  double-pointed  searcher 
here  figured  (Fig.  242)  is  particularly 
useful,  its  curved  ends  being  adapted  to 
pass  between  the  necks  of  the  teeth ; it 
should  be  employed  very  lightly  in 
finding  out  whether  a pulp  is  exposed. 
The  natural  fissures  and  all  depressions 
of  the  tooth’s  surface,  together  .with  the  sides  of  such  teeth 
as  are  in  contact,  should  be  carefully  examined.  A darken- 
ing of  fissures  often  points  to  decay  in  their  depths,  and 
its  presence  in  them  may  be  considered  certain  if  the  fine 
point  of  the  searcher  passes  through  to  the  dentine.  Enamel, 
on  the  plane  surface  of  a tooth,  when  affected  by  decay, 
is  usually  first  opaque  and  of  a chalky  whitepess,  but  may 
become  brown  or  blackened. 

In  interstitial  decay  the  defect  in  the  enamel,  being  out 
of  sight,  usually  escapes  detection,  and  the  first  evidence  of 
its  presence  is  given  by  a darkening  of  the  underlying  dentine,  which 
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darkening  shows  through  the  enamel,  and  in  the  case  of  a front  tooth 
is  first  observable  on  the  lingual  or  labial  surface,  and  in  the  case  Discoloration 
of  the  back  teeth  usually  on  the  masticatory  surface  (see  Fig.  243,  a),  often  the  first 
The  amount  of  discoloration  varies,  sometimes  a distinct  black 
spot  being  visible  and  showing  through  the  enamel,  in  other  cases  a 
smoked  appearance  or  a slate  colour  being  imported  to  the  aSiected 
quarter  of  the  tooth,  the  variable  depth  of  shade  being  dependent 
on  the  distance  from  the  enamel  surface  at  which  the  decayed  den- 
tine lies,  and  also  upon  the  character  of  the  decay. 

In  young  teeth,  with  their  deficient  density,  decay  runs  a rapid 
course,  and  the  pulp,  being  larger,  is  quickly  exposed.  The  teeth  of 
women  during  the  term  of  pregnancy  are  apt  to  decay  rapidly,  and 
to  be  peculiarly  sensitive — a reason  for  having  them  put  in  good  oi’der 
in  anticipation  of  that  event. 

Treatment  of  Decay.  Treatment. 

To  stay  the  progress  of  decay  in  the  hard  structures  of  the  crown, 
two  methods  are  practised,  viz.  “ cutting-out  ” and  “ stopping.”  In 
either  case  the  affected  dental  structures  must  be  thoroughly  removed 
and  the  cavity  obliterated. 

“Cutting-out”  decay  is  accomplished  by  removing  adjacent  sound  Cutting-out. 
enamel  and  dentine,  together  with  the  diseased  portion,  in  such  a 
manner  that  there  is  left  an  even  surface  of  hard  and  healthy  tooth, 
which  should  be  well  polished.  The  full  depth  to  which  disease  has 
affected  the  dentine  should  be  ascertained  before  the  adoption  of  this 
method,  which  should  only  be  had  recourse  to  in  healthy  mouths,  and 
only  in  cases  where  the  cut  surface  will  be  exposed  to  friction. 

Stopping  consists  in  the  removal  of  diseased  structure,  in  the  giving  Stopping, 
to  the  resulting  cavity  a retaining  shape,  and  the  insertion  into  it  of 
a stopping  which  is  made  flush  with  and  accurately  adapted  to  the 
edges  of  sound  surrounding  tooth  structure. 

In  practice,  cutting-away  and  stopping  are  often  combined.  Dentine 
left  exposed  should  always  he  well  polished,  and  if  sensitive,  camphorated 
spirits  of  wine  may  with  advantage  be  applied  to  it  daily,  or  it  may  be 
touched  with  chloride  of  zinc,  or  in  the  back  of  the  mouth  nitrate  of 
silver  or  a spirit  solution  of  tannin  may  be  applied  to  it. 

Various  materials  are  used  for  stoppings.  Materials 

Gold,  skilfully  inserted,  gives  the  best  results  when  the  tooth  is  in  I” 
a condition  to  bear  its  introduction.  * °PP'"g- 

Amalgams  (among  which  the  so-called  gold  amalgam  is  very  good)  Amalgams, 
can  be  introduced  into  a cavity  in  a plastic  state,  and  therefore  can  be 
packed  round  corners  and  adapted  to  thin  walls  that  might  not  bear 
the  pressure  necessary  to  consolidate  gold. 

Silicated  gutta  percha,  from  its  non-conduction  of  heat  and  cold, 
is  valuable  as  a temporary  filling,  and  is  particularly  %vell  adapted  for 
cavities  which  pass  below  the  gum  j in  positions  where  it  is  not  exposed 
to  the  wear  of  mastication  it  sometimes  lasts  for  years. 

“Osteo,”  an  oxychloride  of  zinc  stopping,  has  the  advantage  of 
clinging  to  the  walls  of  the  cavity,  which  consequently  requires  less 
shaping ; it  is  also  non-compressible,  which,  with  its  property  of  non- 
conduction,  renders  it  valuable  as  a tempoi-ary  filling  where  the  pulp 
is  almost  or  quite  exposed.  It  will  not  last  long  if  in  contact  with  the 
gum,  and  is  not  to  be  trusted  in  interstitial  fillings  ; but  for  stopping 
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large  cavities  on  the  masticating  surfaces  of  teeth  in  which  the  pulp 
is  almost  exposed,  it  is  a most  valuable  substance ; and  if  it  wears 
away  on  the  surface,  some  of  it  may  with  advantage  be  left  in  the 
lower  part  of  the  cavity,  while  the  upper  part  is  packed  with  gold.  A 
saturated  solution  of  mastic  in  spirits  of  wine  (or  some  such  prepara- 
tion) mixed  with  cotton  wool,  is  serviceable  as  a temporary  filling  when 
a carbolic-acid  dressing  has  to  be  retained  in  the  tooth  for  any  time 
not  exceeding  a fortnight. 

Whatever  stopping  is  used,  the  cavity  should  be  kept  absolutely  dry 
while  it  is  being  filled. 

The  front  upper  teeth,  which  are  very  liable  to  interstitial  decay, 
can  (especially  in  the  young)  be  temporarily  separated  by  wedging 
them  apart,  thus  allowing  of  their  being  filled  from  the  side  or  lingual 
surface  without  interfering  with  their  contour  or  leaving  the  stopping 
visible;  B and  C in  Fig.  243  show  how  hidden  cavities  in  other  situa- 
tions can  be  reached  and  stopped,  if  they  cannot  be  got  at  by  a gradual 
process  of  wedging. 

In  shaping  cavities  for  filling,  the  proximity  of  the  pulp  with  its 
outstanding  cornua  has  to  be  borne  in  mind,  and  its  exposure  avoided. 
{See  Molar,  in  D,  Fig.  243.) 

If  a healthy  pulp  is  exposed  in  preparing  a tooth  for  stopping,  a cap 
of  some  non-conducting  material,  which  has  been  moistened  with  car- 
bolic acid,  should  be  at  once  placed  over  it,  and  then  a stopping  intro- 
duced. {See  Bicuspid,  in  D,  Fig.  243.) 

If  an  exposed  pulp  has  become  inflamed  at  the  point  of  its  exposure, 
and  has  taken  on  a secreting  action,  repeated  dressings  with  carbolic 
acid’  to  get  rid  of  this  ulcerating  condition  may  be  had  recourse  to ; 
and  if  successful,  a stopping  may  be  introduced  over  the  capped  pulp ; 
but  as  a rule,  if  the  pulp  has  shrunk  away  from  the  aperture  of  ex- 
posure, or  been  the  seat  of  continued  pain,  it  cannot  be  preserved  with 
comfort,  and  the  best  treatment  in  such  a case  consists  in  rapidly 
bringing  about  its  death  by  the  application  of  arsenious  acid,  and  then, 
when  it  is  devitalised,  by  withdrawing  it  and  thoroughly  filling  the  pulp 
chamber  and  its  root  extensions.  {See  Bicuspid,  in  E,  Fig.  243.) 

The  accompanying  series  of  drawings,  A,  B,  c,  d,  e.  Fig.  243,  illus- 
trate progressive  disease  in  a tooth  and  its  treatment. 
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Represents  the  masticatory  surfaces  of  second 
upper  bicuspid  and  first  molar.  The  darkening 
of  the  decay  beneath  shows  through  the  enamel 
on  the  bicuspid.  A searcher  is  introduced  to 
explore  the  mesial  surface  of  the  molar  for 
decay. 

The  same  teeth;  the  front  surface  of  the 
molar,  having  presented  superficial  decay,  has 
been  chiselled  down,  which  gives  space  for  stop- 
ping instruments  to  be  brought  to  bear  upon  the 
deeper  cavity  in  the  bicuspid. 


The  same  teeth  with  decay  more  advanced.  The 
cavity  in  the  front  of  molar,  proving  too  deep  for 
“cutting-out,”  is  reached  by  stopping  instruments 
introduced  vid  the  cavity  in  the  bicuspid.  The 
latter  tooth  having  had  the  enamel  on  its  masti- 
catory surface  too  much  undermined  for  preser- 
vation, will  have  its  contour  restored  by  a stop- 
ping introduced  into  the  dovetailed-shape  cavity, 
here  seen  from  above. 


Fig.  243. 
A 


In  the  bicuspid  the  pulp  has  been  just  exposed, 
but  being  healthy  has  had  a carbolised  cap  and 
a non-conducting  stopping  placed  over  it,  and 
has  developed  a protective  shield  of  secondary 
dentine.  A gold  stopping  is  seen  in  the  molar,  of 
a shape  that  would  ensure  its  retention  if  solid. 

Commencing  decay  is  also  shown  at  the  masti- 
cating surface  of  this  tooth. 

Same  teeth.  Thepulp  of  the  bicuspid  is  sup- 
posed to  have  been  destroyed  with  arsenious 
acid  and  withdrawn  from  the  pulp  chamber, 
which,  with  its  extension  to  the  end  of  the 
root,  is  represented  as  filled,  the  lost  portion 
of  the  crown  being  also  restored.  The  effects 
of  unchecked  disease  are  seen  in  the  molar, 
the  anterior  root  being  occupied  by  purulent 
fluid,  and  its  apex  bathed  with  pus  of  an 
alveolar  abscess.  The  posterior  root,  in 
which  some  living  pulp  still  remains,  is  represented  as  exostosed,  but 
might  with  equal  truth  have  been  depicted  as  covered  with  thickened 
and  inflamed  periodontum. 

When  a pulp  has  been  extirpated  immediately  after  its  loss  of  vitality 
the  root  canals  should  be  stopped  to  their  apices  forthwith,  but  when  a 
dead  pulp  has  remained  in  a tooth  for  any  time  a thorough  purification 
by  the  use  of  carbolic  acid  must  precede  the  stopping. 


Progressive 

decay 

illustrated, 
with  its 
treatment  at 
its  several 
stages. 


580 


DENTAL  SURGERY. 


Rliizodoii- 

tropy. 


Pivoting. 


Tlie  ordinary 
operation. 


Pivoting 
with  vent. 
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Fig.  245. 


In  some  cases  after  the  pulp  has  been  extirpated,  instead  of  filling  the 
roots,  an  alternative  plan  must  be  adopted  if  the  tooth  is  to  be  saved. 

This  consists  in  drilling  a fine  canal  beneath  the  free  edge  of 
the  gum  into  the  emptied  and  cleansed  pulp  chamber,  which  is  then 
covered  over  with  a cap  and  superjacent  stopping. 

Fig.  244  represents  a tooth  so  treated — the  gum  in 
this  case  acts  as  a valve  opposed  to  the  ingress  of 
food,  &c.  The  vent  (which  may  be  made  through  a 
stopping),  by  preventing  the  accumulation  of  fluid  or 
gas  in  the  pulp  chamber,  stays  the  development  or 
allows  the  subsidence  of  inflammatory  mischief  about  the 
root. 

Pivoting. — When  no  other  teeth  want  replacing  and 
the  crown  of  one  of  either  of  the  six  upper  front  teeth 
is  lost  through  fracture  or  decay,  the  operation  of  pivot- 
ing a new  one  on  to  the  root  is  much  to  be  preferred  to 
other  modes  of  attachment. 

In  the  case  of  a healthy  root  the  crown  can  with 
advantage  be  pivoted  on  it  once  for  all,  after  the  end 
of  the  canal  has  been  filled  with  gold  or  other  durable 
stopping  ; but  in  other  cases  the  following  mode  of  operat- 
ing is  to  be  preferred  : — The  canal  at  the  end  of  the  root 
is  left  open,  and  the  new  crown  is  affixed  to  the  root  by  a 
split  gold  pin  which  is  sheathed  in  a platinum  tube  fixed 
with  stopping  into  the  rifled  barrel  of  the  root.  Here  the 
tooth  crown  can  be  removed  and  replaced  at  pleasure, 
while  the  root  is  preserved  from  further  decay  by  being 
lined  with  metal,  and  by  this  method  a root  not  fully  formed,  or  one 
that  is  the  subject  of  alveolar  abscess,  may  safely  be  used  for  supporting 
a pivoted  crown.  (See  Fig.  245.) 

Decay  at  its  commencement  is,  as  a rule,  capable  of  satisfactory 
and  quite  or  comparatively  painless  treatment.  The  difficulties  of  its 
successful  treatment  increase  with  its  onward  progress,  while  the 
nerve  complications  that  have  been  noticed,  and  the  severe  inflam- 
matory lesions  which  will  be  enumerated  further  on,  are  most  fre- 
quently the  sequelae  of  neglected  decay. 


Fracture  of  Teeth. 

Fracture  of  Teeth,  especially  projecting  upper  incisors,  are  liable  to  he  fractured, 
teeth.  jf  only  a small  portion  of  the  crown  is  chipped  off,  the  fractured  edge 

may  be  smoothed  with  a file  or  stone  and  touched  with  spirit  to 
keep  it  hard  and  insensitive  (filing  to  amend  shape  should  not  be  had 
Treatment  recourse  to  while  the  patient  is  very  young).  If  the  portion  broken 
according  to  off  is  so  large  that  the  tooth  will  be  permanently  disfigured  and  yet 
extent  of.  escaped  destructive  irritation,  the  tooth  may  for  a time 

be  left  as  it  is,  or  the  remainder  of  the  crown  may  be  removed  and  a 
new  crown  pivoted  on  to  the  root;  in  a young  subject  the  destruction 
of  the  pulp  preparatory  to  pivoting  should  be  postponed  until  it  is 
reduced  to  its  ultimate  tenuity  by  the  perfecting  of  the  root. 

If  it  is  evident  that  the  pulp  has  become  inflamed  through  the  frac- 
ture it  will  be  desirable  to  at  once  destroy  and  extirpate  it,  in  order 
that  the  periodontum  may  be  preserved  in  a healthy  condition,  and 
therefore  the  root  be  in  a position  to  carry  a pivoted  crown  with 
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comfort.  In  young  subjects,  when  the  teeth  are  much  crowded  and 
relatively  prominent  as  compared  with  those  in  the  lower  jaw,  it  may 
be  desirable  to  extract  the  fractured  tooth  and  to  train-in  the  neigh- 
bouring teeth  to  occupy  its  site. 

Arrested  or  carbonised  decay. — Sometimes  in  young  subjects  when  Arrested 
the  enamel  is  lost  almost  simultaneously  over  the  whole  masticating 
surface  of  a molar  tooth,  decay  becomes  arrested,  the  exposed  dentine 
assuming  a dark  mahogany  or  black  colour,  and  presenting  a density 
which  qualifies  it  for  mastication.  Such  a result  may  be  aided  by  the 
rounding-off  of  projecting  enamel  edges. 

Erosion. — Occasionally  the  enamel  and  subjacent  dentine  are  gradu-  Erosion, 
ally  lost  by  a process  which  was  called  by  Hunter  “ decay  by  denuda- 
tion,” and  by  recent  writers  erosion.  The  surface  of  the  cavity  so 
formed  remains  hard  and  polished  and  often  free  from  discoloration. 

It  is  probable  that  this  gradual  wasting  away  of  the  tooth  substance, 
without  any  of  the  ordinary  appearances  of  caries,  is  due  to  the  com- 
bined action  of  chemical  solution  and  friction  ; the  enamel  in  the  first 
instance  being  affected  over  a comparatively  large  area,  the  dentine, 
when  reached,  is  exposed  to  friction  which  prevents  its  softening. 

This  erosion  may  affect  other  parts  of  a tooth,  but  usually  attacks 
the  labial  surface  at  the  neck ; frequently  many  teeth  in  the  same 
mouth  are  affected  by  it,  a groove  being  gradually  scooped  in  the 
teeth  just  above  the  gum  until  the  pulp  is  exposed. 

Treatment. — An  alkaline  mouth  wash  should  be  prescribed ; hori-  Treatment, 
zontal  brushing  interdicted,  and  if  the  exposed  dentine  is  sensitive 
either  of  the  solutions  mentioned  at  pgge  577  may  be  applied  to  it. 

In  cases  admitting  of  it,  stopping  should  be  had  recourse  to,  that 
the  pulp  may  be  preserved  from  exposure. 

Affections  of  the  Pulp. 

An  exposed  dentinal  pulp  is  subject  to  mechanical,  thermal,  and  The  dental 
other  irritation.  The  pain  produced  by  such  irritation  is  of  a sharp  P“*P- 
lancinating  character,  sometimes  passing  away  with  an  ache. 

Chronic  inflammation. — Circumscribed  superficial  infiaramation  with  Its  various 
increase  of  sensitiveness  may  be  developed  in  the  pulp  at  the  point  of 
exposure,  and  may  continue  for  a long  time  in  an  unsuspected  cavity, 
giving  rise  to  refiex  pain  or  (so-called)  neuralgia. 

Ulcerative  condition. — The  exposed  surface  of  the  pulp  may  take 
on  a secretive  action,  and  the  tooth  be  free  from  pain  as  long  as  the 
exuded  sero- purulent  fiuid  finds  an  exit,  and  the  pulp  escapes  fresh 
irritation. 

Acute  or  general  inflammation  of  the  pulp  is  attended  bj’  terrible 
pain  of  a violent  throbbing  character,  which,  after  lasting  several 
hours  or  days,  may  cease  as  suddenly  as  it  began,  its  cessation  be- 
tokening the  death  of  the  pulp.  In  this  case  every  factor  for  the 
production  of  agonising  pain  is  present,  the  distensible  pulp,  largely 
supplied  with  nerves,  undergoing  vascular  engorgement  within  an  un- 
yielding case  (closed-in  at  all  parts  except  at  the  aperture  of  exposure, 
through  which  it  may  bulge  and  suffer  further  constriction).  The 
t pain  is  not  usually  confined  to  the  faulty  tooth,  but  spreads  from  it 

ji  to  the  neighbouring  teeth  and  to  the  side  of  the  face ; during  the 

^ paroxysms  the  tooth  often  becomes  tender  to  pressure,  owing  to  a sym- 
I pathetic  irritation  of  the  periodontal  membrane.  Prompt  measures 
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should  be  taken  to  prevent  the  products  of  decomposition  which  result 
from  the  sphacelus  of  the  pulp  from  passing  beyond  the  interior  of 
the  tooth  and  so  causing  the  inflammatory  involvement  of  the  perios- 
teum _ and  the  formation  of  alveolar  abscess.  The  pulp  occasionally 
loses  its  vitality  without  producing  noticeable  pain. 

Tardy  destruction  of  the  pulp. — Instead  of  losing  its  vitality  at  once 
the  pulp  may  die  piecemeal,  the  chronic  irritation  that  attends  this 
process  being  often  productive  of  morbid  changes  on  the  exterior  of 
the  root.  A pulp  chamber  that  contains  the  remains  of  a decomposed 
pulp  emits  a strong  and  peculiar  phosphatic  smell. 

Calcification  of  pulp  has  been  described  already  under  the  head  of 
Secondary  dentine. 

An  insensitive  polypoid  growth  of  the  pulp,  consisting  of  granula- 
tions which  throw  off  a secretion  and  readily  bleed,  sometimes  projects 
from  the  pulp  chamber  into  a cavity  in  the  crown  of  a tooth  •,  it  usually 
necessitates  the  extraction  of  the  tooth  on  account  of  the  successful 
resistance  it  oflTers  to  extirpation. 

A sensitive  sprouting  of  the  pulp  may  follow  fracture  of  a tooth. 
Extraction  would  be  the  treatment  for  this  condition,  which,  by  extir- 
pation of  the  pulp,  should  be  prevented  from  developing,  if  the 
retention  of  the  root  is  desirable. 

Necrosis  of  the  pulp  may  occur  within  the  unopened  pulp  chamber 
of  a sound  tooth.  It  is  most  often  consequent  on  a blow  (sometimes  a 
very  slight  one)  rupturing  its  vessels  as  they  enter  the  apex  of  the  root. 
It  may  supervene  on  fever.  A darkening  of  the  whole  tooth  results, 
and  is  due  to  the  permeation  of  the  dentine  by  the  decomposed  colour- 
ing matter  of  the  blood. 

Salter  has  pointed  out  that  the  pulp  thus  devitalised  may  be  disposed 
of  by  fatty  degeneration.  In  the  absence  of  treatment  {i.e.  extirpation 
of  the  pulp,  &c.)  it  often  leads  to  alveolar  abscess. 

A tooth  knocked  out  and  immediately  replaced  may  become  quite 
firm  and  obtain  vital  connection  with  the  alveolo-dental  membrane,  and 
will  then  be  in  the  same  condition  as  the  above.  Death  of  the  pulp 
will  be  evidenced  by  the  absence  of  sensation  in  a tooth  when  touched 
with  an  instrument  hot  enough  to  evoke  sensation  in  its  neighbours. 

Affections  of  the  Alveolo-dental  Membrane. 

Dental  periostitis  may  be  local  or  general,  chronic  or  acute. 

General  inflammation  of  the  periosteal  investment  of  the  teeth  and 
their  sockets  results  from  rheumatism  or  attends  on  a debilitated  or 
unhealthy  condition  of  the  system,  and  demands  constitutional  treat- 
ment. When  slight  in  amount  and  causing  only  a loosening  of  and 
sense  of  fulness  and  uneasiness  about  the  teeth,  no  local  treatment  may 
be  required  beyond  the  use  of  a slightly  astringent  mouth  w'ash.  When 
the  gums  are  also  congested  they  should  be  scarified  and  a stronger 
astringent  (tannin  dissolved  in  spirits  of  wine  is  efficient)  applied  to 
them.  Tincture  of  iodine  is  a favorite  application  with  some.  Any 
root  or  tooth  that  may  be  an  excitant  of  inflammation  is  best  removed, 
and  tartar  should  be  thoroughly  got  rid  of  from  beneath  the  free  edges 
of  the  gum. 

The  continuance  or  oft-repeated  recurrence  of  a congested  condition 
of  gum  and  periodontura  leads  to  the  absorption  of  the  alveolar  edge 
and  consequent  loss  of  implantation  for  the  teeth ; the  gradual  deposi- 
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tion  of  tartar  upon  the  root,  besides  being  one  of  the  commonest  causes 
of  this  condition,  is  apt  to  attend  upon  and  increase  it  when  arising 
from  other  causes.  When  the  periosteal  inflammation  is  more  acute 
and  pus  is  formed  about  the  necks  of  the  teeth,  a solution  of  chloride 
of  zinc — 8 grs.  to  the  ounce — will  he  found  a beneflcial  mouth  wash  and 
will  correct  fcetor. 

Th«  general  symptoms  of  dental  periostitis  have  been  given  at  page 
571 ; it  may  be  added  that  when  due  to  rheumatism,  toothache  is  apt 
to  he  present  and  swelling  and  suppuration  absent,  and  that  it  will 
often  sibside  of  itself,  while  in  a scrofulous  subject,  or  when  due  to 
syphilis,the  pain  is  often  slight  and  the  tendency  to  suppurative  inflam- 
mation narked,  and  that  in  these  cases  the  loss  of  the  teeth  is  immi- 
nent and  that  their  extraction  at  once  may  be  desirable.  Periostitis 
of  the  alviolar  process  of  the  jaw,  leading  to  necrosis,  may  be  caused  by 
syphilis,  soughing  of  the  gums,  or  alveolar  abscess,  or  may  have  a trau- 
matic origa. 

The  funes  of  phosphorus,  productive  of  “ phosphorus  necrosis,”  Phosphorus 
probably  fi>d  a readier  ingress  when  the  pulp  of  a tooth  is  exposed,  and 
other  irrita  ts  productive  of  periosteal  inflammation  may  act  through 
the  same  chnnel. 

Necrosis  f the  alveolar  portion  of  the  jaw  in  children  may  follow  Necrosis 
either  of  tluexanthemata,  and  will  not  always  lead  to  the  loss  of  the 
permanent  teth  if  due  time  is  given  for  the  separation  of  the  necrosed 
portion. 

Inflammatin  of  a subacute  type  may  attack  the  periodontum  of  one 
tooth  after  anther  and  lead  to  their  successive  loss  in  cases  where  the 
roots  of  the  toth  are  exposed  through  the  recedence  of  the  gums  and 
alveolar  margi  from  senile  absorption  or  other  causes. 

Local  Denti  Periostitis. — With  the  exception  of  the  condition  just  Local 
named,  inflammation  attacking  the  alveolo-dental  membrane  of  a single  periodontitis, 
tooth  results  fim  pre-existing  disease  in  the  tooth  or  is  due  to  some 
local  cause  of  i-itation,  such  as  a ligature  applied  carelessly  for  regu- 
lating purposesor  for  fracture  of  the  jaw,  the  accumulation  of  tartar, 
or  the  undue  ad  oblique  pressure  of  an  antagonist  tooth.  Chronic 
inflammation  a4  thickening  of  the  periodontum  is  often  complicated 
either  as  cause^r  effect  with  exostosis  or  with  a very  small  chronic 
alveolar  ahscessahout  the  apex  of  a stump,  and  is,  in  these  cases, 
associated  sememes  with  severe  neuralgia,  the  pain  simulating  that 
of  tic-douloureu: 

The  Dental  C,ts  which  sometimes  form  on  the  roots  of  teeth  are  pro-  Dental  cysts, 
bably  generally  le  outcome  of  conditions  which  in  their  more  sthenic 
form  lead  to  the  ormation  of  alveolar  abscess.  An  alveolar  abscess 
may  pass  into  a cj;ic  condition,  and  it  is  certain  that  these  cysts  (which 
may  contain  cholterine)  may  suppurate,  and  then  to  all  intents  and 
purposes  they  beone  converted  into  alveolar  abscesses. 

Periodontal  inimmation  of  an  acute  form,  producing  Alveolar  Alveolar 
Abscess,  is  the  naral  sequel  of  death  of  the  pulp,  the  products  of  the  “hscess. 
decomposition  of  us  structure  passing  through  the  foramen  at  the 
end  of  the  root,  gring  rise  to  it.  Pus  formed  between  the  root  and 
its  investing  memane  may  separate  the  latter  from  the  former  and 
escape  around  thcieck  of  the  tooth,  in  which  case,  if  the  dentinal 
pulp  is  also  dead,  e tooth  becomes  absolutely  necrosed  and  is  to  be 
regarded  as  a form  body.  Pus  may  become  diffused  beneath  the 
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gum,  and  tins  is  especially  likely  to  occur  in  the  case  of  lower  impacted 
wisdom  teeth.  Par  more  commonly,  pus,  derived  from  the  pulp 
chamber  or  due  to  the  breaking-down  of  inflammatory  lymph,  which 
has  been  thrown  out  about  the  apex  of  the  fang,  is  contained  in  a cir- 
cumscribed abscess  which  embraces  the  end  of  the  root  (see  Pig.  243,  e) 
and  occupies  an  excavation  in  the  maxilla.  Preventive  treatment 
consists  in  the  complete  clearing-out  of  the  root  canals  and  their 
thorough  purification  with  carbolic  acid,  this,  with  the  administntion 
of  a saline  purgative  and  the  local  abstraction  of  blood  by  the 
application  of  a leech  to  the  gum  over  the  root,  affords  thi  best 
chance  of  cutting  short  periodontal  inflammation  that  tends  to  the 
formation  of  abscess.  The  formation  of  an  alveolar  abscess  is  usually 
preceded  by  great  local  tenderness  to  pressure  on  or  over  the  roitof  the 
tooth,  and  attended  by  pain  of  a throbbing  character,  sometimes  iy  rigors 
and  considerable  constitutional  disturbance.  The  possible  occurrence 
of  pyaemia  from  this  cause  is  not  to  be  overlooked.  Grat  serous 
effusion  into  the  cancellated  bone  and  the  soft  surrounding  tssues  not 
infrequently  takes  place,  mistaken  sometimes  for  erysipelas tnd  occa- 
sionally resulting  in  suppuration ; the  closure  of  the  eye  of  t»e  affected 
side,  or  a swelling  from  the  lower  jaw  reaching  half  dow  the  neck 
may  thus  be  produced.  An  abscess  connected  with  an  nper  molar 
sometimes  causes  a fulness  over  the  lower  jaw.  When  ar  abscess  is 
formed  the  contained  pus  tends  to  find  an  exit  either  throug  a gumboil 
(so-called),  or  by  a fistulous  opening  on  the  face,  &c. ; an  )pening  on 
the  gum  being  naturally  formed  when  the  mucous  memrane  is  re- 
flected from  gum  to  cheek  at  a distance  from  the  alveolar  brder,  and  a 
canal  through  the  body  of  the  bone,  if  the  root  of  the  toth  extends 
below  such  reflection  of  the  mucous  membrane. 

An  alveolar  abscess  attached  to  the  upper  teeth  may  erforate  the 
antrum,  when  attached  to  an  incisor  may  open  into  the  nees,  or  when 
connected  with  a lateral  incisor  may  pass  backwards  bet\2en  the  com- 
pact layers  of  the  palatine  process  of  the  superior  maxil.  or  between 
the  periosteum  and  the  hard  palate,  and  open  through  or  ihind  the  soft 
palate.  It  may  also  form  fistulous  openings  on  the  face  ear  the  inner 
canthus  or  under  the  edge  of  the  malar  bone.  An  alveok  abscess  con- 
nected with  lower  incisors  may  open  under  or  in  froi  of  the  chin, 
and  above  or  under  the  margin  of  the  jaw  when  contcted  with  the 
other  lower  teeth ; from  a wisdom  tooth  the  pus  mayass  forwards 
to  the  canine,  backwards  to  the  fauces,  or  escape  at  t)  angle  of  the 
jaw.  Pus  from  an  alveolar  abscess  may  pass  down  ts  neck,  and  in 
one  case  it  found  final  exit  below  the  clavicle,  and  a another  and 
fatal  case  it  reached  the  armpit. 

The  pus  of  an  alveolar  abscess  that  distends  the  mious  membrane 
of  the  gum  or  cheek  should  of  coiu’se  be  evacuated  > an  incision,  if 
the  extraction  of  the  tooth  does  not  suffice  for  the  puiDse.  A chronic 
gumboil  may  be  regarded  as  a safety  vent ; but  abscses  with  such  a 
fistulous  opening  on  the  gum  may  sometimes  be  cud  by  pumping 
carbolic  acid  through  the  root  of  the  tooth  until  ifescapes  on  the 
gum,  followed-up  by  stopping  of  the  root. 

When  alveolar  abscess  has  formed  and  does  not  tel  to  open  on  the 
o-um,  but  causes  a distension  of  the  bone  over  it,  tfither  with  local 
rnflammation,  the  tooth,  as  a rule,  should  be  extractewithout  delay  to 
prevent  further  mischief,  although  in  some  cases  a clring  out  of  the 
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pulp  chamber  and  the  performance  of  rhizodontropy,  coupled  or  not 
with  a direct  opening  into  the  abscess  to  evacuate  the  pus,  may  he  the 
right  practice. 

In  alveolar  abscess  of  the  lower  jaw,  a prominence  passing  out  from 
any  diseased  tooth  and  obliterating  the  natural  sulcus  between  gum 
and  cheek  will  point  to  the  tooth  which  should  he  extracted,  and  a 
vertical  incision  across  the  abscess  track  within  the  mouth  may  be  ad- 
visable to  prevent  the  next  step  in  the  formation  of  an  external  fis- 
tulous opening,  namely,  the  distension  and  thinning  of  the  skin 
preparatory  to  its  perforation.  In  these  cases  warm  water  should  be 
held  in  the  mouth,  and  poultices  should  not  be  applied  to  the  outside 
of,  the  face. 

A fistulous  opening  on  the  face,  which  has  given  exit  to  a continual 
discharge  for  years,  will  at  once  close  up  on  the  extraction  of  the  tooth 
or  buried  root  which  has  caused  it,  but  a permanent  depressed  cicatrix 
will  be  left ; in  these  cases  a probe  introduced  from  the  outside  will 
very  likely  impinge  on  something  which  feels  rough  and  hard  like 
I dead  bone,  but  is  really  an  exostosed  and  roughened  tooth  fang; 

absence  of  foetor  in  the  discharge  and  singleness  of  the  opening  point  Diagnosis, 
to  the  presence  of  a diseased  tooth  and  not  bone  disease. 

Serious  local  Complications  of  Inflammatory  Action  set  up  by  Tooth 

Disease. 

The  disfigurement  of  a fistulous  opening  on  the  face,  due  to  neglected 
. alveolar  abscess,  is  comparatively  common,  but  far  more  severe  conipli- 
! cations  are  sometimes  but  very  rarely'  produced  by  the  inflammatory 
I involvement  of  surrounding  structures.  The  seventh  nerve  has  thus 
I been  involved,  producing  facial  paralysis.  Necrosis  of  the  involved 

I bone  has  led  to  a fatal  result.  Several  cases  are  detailed  by  Salter  in 

which  permanent  loss  of  sight  in  one  eye  followed  antral  abscess  or  in- 
flammation about  the  upper  teeth.  In  one  case  amaurosis  of  thirteen 
months’  duration  was  got  rid  of  by  the  extraction  of  a carious  tooth 
from  the  end  of  which  a splinter  of  wood  pro j ected.  In  the  case  of  a Case  of 
patient  who  recently  came  with  symptoms  of  tumour  in  the  orbit  into  dental  caries 
Gu^s  and  there  died.  Dr.  Goodhart  traced  the  origin  of  mischief  to 
caries  of  the  first  left  lower  molar,  which  gave  rise  to  abscess,  suppura- 
tion in  the  inferior  dental  canal,  acute  ostitis  of  left  side  of  lower  jaw, 
extension  of  disease  by  pterygo-maxillary  fossa  to  orbit,  suppuration  in 
both  orbits,  ostitis  of  vault  of  skull,  and  pymniia. 

The  spasm  of  the  masseter  which  frequently  attends  disease  about 
the  lower  back  teeth  is  sometimes  probably  due  to  inflammatory  in- 
volvement of  the  nerve,  and  not  simply  to  reflex  irritation.  Extraction 
of  the  tooth  is  its  cure,  and  the  mouth  may  be  opened  sufficiently  to 
allow  of  this  being  accomplished  by  the  persevering  use  of  a wedge 
between  the  teeth. 

Tartar  or  salivary  calculus  consists  of  lime  salts  precipitated  from  Salivary 
the  oral  fluids,  together  with  “ leptothrix  buccalis,”  epithelial  scales,  calculus. 
&c.;  it  especially  tends  to  form  on  the  lingual  surface  of  the  lower 
front  teeth,  and  on  the  huccal  surface  of  upper  molars ; a small  rim 
may  be  often  found  on  all  the  teeth  under  the  free  edges  of  the  gum, 
which  may  then  present  a narrow  blue  line  or  be  generally  congested. 

Brushing  in  the  manner  recommended  for  the  prevention  of  decay 
checks  its  deposition.  Its  presence  in  large  mass  may  cause  ulceration 
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of  the  tongue,  &c.,  and  in  much  smaller  quantity  causes  loosening, 
and  if  allowed  to  accumulate,  the  loss  of  the  teeth.  It  should  be  care- 
fully and  thoroughly  removed  with  small  scaling  instruments,  used  so 
as  not  to  make  the  gum  bleed. 

All  teeth  that  are  retained  in  the  mouth  should  by  stopping  and 
scaling  be  rendered  as  sound  and  firm  as  possible.  A patient  with 
tartar-loaded  and  decaying  teeth  may  travel  for  fresh  air,  but  will 
hardly  find  it. 

All  sharp  and  jagged  edges  of  teeth  should  be  removed  by  a file ; this 
is  of  special  importance  in  after-life,  as  localisation  of  epithelioma  of 
the  tongue  is  commonly  traceable  to  irritation  so  produced. 

Tumours  and  other  Affections  of  the  Gums. 

Sundry  gum  affections  are  intimately  connected  with  the  teeth. 

Simple  hypertrophy  of  the  gums,  chiefly  on  their  labial  sur- 
face, is  sometimes  met  with  when  the  teeth  are  overcrowded, 
the  gum  being  shut  out,  as  it  were,  from  between  the  necks  of  the 
teeth.  The  preventive  treatment  for  this  condition  is  self-evident,  but 
when  it  is  established,  and  extraction  is  inadmissible,  it  may  be  re- 
duced by  free  scarification  and  the  application  of  tannin,  &c. 

Occasionally,  in  unhealthy  subjects,  hypertrophy  assumes  larger  pro- 
portions, the  crowns  of  the  teeth  being  buried  in  lobulated  mas-es  of 
gum.  The  treatment  consists  of  scaling,  free  scarification  (and  some- 
times excision),  together  with  the  local  use  of  astringents  and  foetor- 
correcting  applications.  Absorption  of  the  underlying  alveolus,  and 
consequent  loss  of  implautation  for  the  teeth,  is  apt  to  attend  upon 
this  hypertrophy,  as  it  does  upon  continued  extra  vascularity  of  the 
gums. 

A polypus  of  the  gum  is  frequently  found  to  project  into  dental 
carious  cavities  which  extend  below  the  gum ; it  is  vascular  and  in- 
sensitive, and  should  be  cut  away  and  packed  out  of  the  tooth  cavity 
preparatory  to  the  filling  of  this  latter.  This  gum  polypus  is  some- 
times liable  to  be  mistaken  for  polypus  of  the  dentinal  pulp. 

Epulis. — The  tumours  classed  under  this  name  present,  in  varying 
proportions,  a fibrous  or  myeloid  character,  and  not  infrequently  have 
small  osseous  development  at  their  bases.  As  regards  the  maxillse, 
these  growths  essentially  belong  to  the  alveolar  or  tooth-bearing  por- 
tion, and  consequently  can,  as  a rule,  be  completely  removed  without 
interference  with  the  basal  portion  of  the  bone.  The  fibrous  tissue  of 
the  gum,  the  endosteum,  and  the  alveolo-dental  membrane  having  con- 
tinuity, may  each  share  in  the  development  of  an  epulis ; it  there- 
fore follows  that  for  the  complete  eradication  of  the  disease,  the  extrac- 
tion of  an  adjoining  tooth  or  root  may  be  demanded,  together  with  the 
excision  of  the'growth  and  involved  bone. 

Vascular  tumours. 

My  colleague  Mr.  Salter  has  recorded  a case  of  a vascular  tumour, 
the  size  and  colour  of  a Morello  cherry,  which  he  found  attached  by  a 
narrow  neck  to  the  periosteum  of  a tooth.  In  my  own  practice  a lobu- 
lated tumour,  of  polypus  character,  and  having  much  the  appearance  of 
an  epulis,  overlapped  the  hard  palate,  and  was  found  to  be  attached  by 
an  exceedingly  narrow  pedicle  to  the  edge  of  the  periosteum  of  a de- 
cayed molar  tooth.  In  both  these  cases  haemorrhage  of  a really  alarm- 
ing extent  had  occurred,  and  in  both  the  tumour  was  removed  by 
extracting  the  tooth. 


EXTRACTION  OP  TEETH. 


587 


The  painful  “ ulcerative  stomatitis,”  so  frequently  met  with  in  Ulcerative 
hospital  practice  among  young  children,  often  demands  the  extraction  stomatitis, 
of  loosened  and  irritating  teeth,  coupled  with  the  internal  administra- 
tion of  its  specific  remedy,  “ chlorate  of  potash.” 

The  Extraction  of  Teeth. 

Speaking  generally,  extraction  may  be  required  for  regulation  of  Extraction, 
teeth,  which  includes  the  prevention  of  overcrowding.  To  prevent  or  wlien 
get  red  of  impaction  of  a wisdom  or  other  tooth.  For  neuralgia  and  f®9ahred. 
nerve  irritation  when  its  origin  in  a tooth  is  not  confined  to  some  con- 
dition of  the  pulp  which  can  otherwise  be  got  rid  of.  As  a rule,  in 
cases  where  periodontitis  (not  rheumatic)  is  established  and  resists 
curative  treatment.  When  an  alveolar  abscess  tends  towards  opening 
externally.  In  cases  of  vertical  fracture  of  the  tooth.  In  the  case  of 
loose  and  diseased  teeth  or  roots  which  keep  up  an  unhealthy  condition 
of  the  mouth.  When  an  epulis  has  probable  connection  with  alveolo- 
dental  membrane.  And,  finally,  in  some  cases  to  allow  of  more  satis- 
factory artificial  restoration. 

Foi'ceps  and  Elevators  are  the  instruments  now  used  for  the  extrac-  Instruments 
tion  of  teeth.  The  forceps  adapted  for  the  removal  of  the  different 
teeth  will  be  found  described  in  ‘ Tomes’s  Dental  Surgery,’  and  only  a 
few  special  points  will  he  here  noticed  with  regard  to  them  and  their 
use.  Forceps  should  be  finely  made  and  well  tempered,  with  blades 
which  should  grasp  the  tooth’s  neck  without  pressing  on  the  crown,  ns 
extraction  is  seldom  required  for  sound  teeth,  but  for  those  that  are 
broken  down  or  hollowed  out  by  decay. 

In  extracting  a tooth  the  forceps  should  be  applied  lightly  but 
closely  to  its  neck  and  then  sent  firmly  up  (or  down,  as  the  case  may 
be)  until  they  grasp  a part  of  the  tooth  that  will  resist  some  pressure; 
the  edges  of  the  blades  will  thus,  as  a rule,  be  made  to  pass  just 
within  the  edges  of  the  socket,  while  in  the  case  of  the  molars  the 
points  of  the  blades  will  take  grip  at  the  bifurcation  of  the  roots ; 
the  right  hold  being  obtained  by  this  first  movement,  the  instru- 
ment is  thenceforth  kept  at  one  with  the  • tooth,  which  is  first  sepa- 
rated by  a particular  movement  from  its  socket  attachments  and  then 
withdrawn. 

The  accompanying  drawing.  Fig.  246,  shows  the  manner  of  holding  Manner  of 
forceps.  The  little  finger  may  be  used  as  a kind  of  opening  spring, 
and  the  thumb  should  act  as 
a stop  between  the  handles 
and  prevent  any  crushing 
pressui’e. 

The  particular  movement 
required  for  the  dislodgment 
of  a tooth  depends  on  the 
shape  of  its  root.  Thus,  the 
upper  incisors  and  canines, 
together  with  the  lower  bicuspids,  are  more  or  less  conical,  and  are  Particular 
therefore  to  be  rotated,  while  the  lower  incisors  and  canines,  together  movements 
with  the  upper  biscupids,  are  more  or  less  flattened  from  side  to 
side,  and  therefore  are  to  be  moved  outwards  and  inwards.  The  several  teeth, 
molar  teeth  are  also  to  be  moved  outwards  and  inwards  before  being 
extracted. 


Fig.  216. 


Manner  of  holding  forceps. 
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Direction  in  The  direction  in  which  teeth  are  withdrawn  from  their  sockets 
w nc  1 ley  depends  on  the  position  held  by  their  roots.  Upper  molars  are  ex- 
withdrawn.  tracted  downwards  and  outwards;  lower  molars  upwards,  and  often 
somewhat  backwards;  while  in  order  to  follow  the  curves  of  their 
respective  roots,  upper  wisdoms  should  be  extracted  downwards,  back- 
wards, and  outwards,  while  the  crowns  of  lower  wisdom  teeth  should 
be  carried  backwards  and  upwards. 

An  elevator  should  not  be  used  in  extracting  the  upper  wisdom 
tooth  on  account  of  the  fragile  nature  of  the  tuberosity  of  the 
maxilla  in  which  it  is  lodged,  but  may  sometimes  be  used  with  advan- 
tage for  a lower  wisdom  when  the  second  molar  is  sound  and  firmly 
implanted. 

Of  impacted  Before  attempting  to  extract  a buried  and  impacted  lower  wisdom 

lower  tooth  a careful  examination  should  be  made  with  a probe  to  see  how 

wisdom. 


Fig.  247.  Tig.  248. 

A B ABC 


Fig.  247. — A.  Upper  stump  forceps.  | Fig.  248. — Wedge-shaped  scoop  elevators,  which 
B.  Lower  stump  forceps.  | are  very  useful  in  extracting  buried  or 

much  hollow'ed-out  roots,  such  as  C. 
A.  Elevator  for  upper  roots.  B.  One  of  a pair  of  elevators,  devised  by  Mr.  C.  Rogers, 
for  lower  stumps.  Such  a root  as  C may  sometimes  be  best  removed  from  the  upper 
jaw  with  an  instrument  having  a spiral  cut  on  it,  used  Hite  a corkscrew. 

it  is  situated ; sometimes  it  will  be  found  to  bold  a horizontal  posi- 
tion, its  crown  impinging  upon  and  causing  absorption  of  the  root 
of  the  second  molar.  In  cases  where  it  is  possible  to  extract  the 
impacted  tooth,  lower  hawksbill  stump  forceps  with  a double  curve 
and  an  elevator  such  as  shown  in  Pig.  2F8,  B,  will  be  found  very 
useful.  In  cases  where  the  ascending  ramus  would  be  necessarily  in- 
iured  in  attempts  to  remove  the  wisdom,  the  second  molar  should  be 
extracted  and  then  the  buried  tooth  may  erupt  without  further  trouble, 
or  can  be  easily  removed  if  still  a source  of  irritation.  Stump  forceps, 
as  here  figured  (Fig.  247),  are  far  better  adapted  for  the  extraction  ot 
Of  bicuspids,  bicuspids  than  the  so-called  bicuspid  forceps. 
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In  the  case  of  a much  broken-down  or  hoUowed-out  lower  molar,  Use  of  stump 
instead  of  using  molar  forceps,  it  is  better  to  grasp  with  stump  forceps  for 
forceps  the  one  of  the  two  roots  which  offers  the  best  hold,  and  if  the  ^^te?roois 
union  between  the  roots  is  not  strong  enough  to  allow  of  their  with- 
drawal together,  the  remaining  separate  root  will  be  easily  removed. 

The  three  undivided  roots  of  a crownless  upper  molar  may  be  ex- 
tracted with  “ Coleman’s  forceps,”  or  with  long  flat-bladed,  loose-jointed 
stump  forceps  as  made  by  Collins. 

Occasionally  dividing  forceps  may  be  used  with  advantage  in  extract- 
ing united  roots  of  either  upper  or  lower  molars. 

When  a root  is  partially  covered  over  with  gum  the  position  of  Use  of 
its  edges  should  be  defined  with  a probe  before  any  attempt  is  made  to  searcher, 
grasp  it. 

With  well-made  forceps,  lancing  the  gums  before  extraction  is  Lancing 
usually  unnecessary,  but  sometimes,  especially  in  isolated  teeth,  the  previous  to 
gum  is  strongly  adherent  to  the  tooth  and  is  apt  to  be  torn  away  with  extraction, 
it  if  not  first  separated. 

Fistulous  openings  on  the  face  are  seldom  seen  in  connection  with 
children’s  temporary  teeth,  but  the  external  alveolar  plate  is  often 
perforated,  and  the  end  of  a root  projects  through  and  causes  ulcera- 
tion, which  may  lead  to  adhesion  between  gum  and  cheek  ; the  teeth 
causing  this  irritation  are  easily  pushed  out  with  an  elevator. 

Persistent  haemorrhage  following  the  extraction  of  a tooth  and  re-  Hfcmorrhage 
sisting  cold  may  be  stayed  by  tightly  packing  the  socket  with  rolls  of  after 
softened  matico  leaf  (Tomes),  or  with  a strip  of  lint  cut  to  a point  and  ^’ttiaction. 
dipped  in  a spirit  solution  of  tannin,  a compress  being  placed  over  and  Its 
kept  in  place  by  the  opposite  teeth.  At  the  same  time  astringents  or  featment. 
iron  should  be  given  internally  if  the  haemorrhagic  diathesis  exists,  or 
appropriate  measures  be  taken  if  the  bleeding  in  the  case  of  a woman 
appears  to  be  vicarious. 

When  natural  teeth  are  lost,  artificial  ones  unquestionably  conduce  Artificial 
to  comfort  and  health.  teeth. 

In  elderly  people  teeth  that  project  in  an  unsightly  manner  can  often 
be  shortened  with  much  advantage  and  without  pain.  The  roots  of 
upper  front  teeth  and  of  lower  teeth,  if  healthy,  may  often  be  retained 
in  the  mouth  with  gain.  The  wholesale  and  indiscriminate  extraction 
of  teeth  is  to  be  strongly  reprobated,  leading,  as  it  does,  to  premature 
absorption  of  the  alveolar  processes,  and  thus  often  reducing  in  middle 
age  the  lower  jaw  to  a level  with  the  root  of  the  tongue,  and,  therefore, 
ill-fitted  to  support  artificial  teeth.  Several  painful  cases  resulting 
from  extreme  absorption,  due  to  this  practice,  have  lately  been  seen 
by  me. 

In  the  cases  of  cleft  or  perforate  palate  which  are  not  amenable  to  Obturators 
surgical  treatment,  artificial  restoration  should  be  had  recourse  to.  soft 

An  obturator  should  only  span  the  orifice  in  recent  cases  of  perfora-  ^ ® 
tion,  in  order  that  occlusion  by  the  approximation  of  the  edges  of  the 
opening  may  not  be  interfered  with,  and  in  no  case  should  a method 
of  fixing  in  the  plate  be  used  that  will  tend  to  enlarge  the  aperture. 
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AFFECTIONS  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

Inflammation  and  Suppuration  of  the  Pharynx 

Inflammation  is  met  with  in  the  feeble  and  cachectic  subject,  and  comes  on  with 
of  pharynx,  general  and  local  symptoms  not  unlike  those  of  quinsey,  both  affections 
being  often  associated.  Pain  with  difficulty  in  swallowing  is  the  chief 
local,  while  fever  with  constitutional  disturbance  is  the  chief  general 
symptom. 

Abscess  of  Abscess  may  be  the  result  of  an  acute  or  chronic  inflammation  of 
pharynx.  the  part,  and  shows  itself  by  some  bulging  or  projection  of  the 
mucous  covering  of  the  pharynx.  It  may  be  so  large  as  to  interfere 
with  if  not  prevent  deglutition,  or  even  to  impede  respiration.  I have 
seen  this  occur  twice  in  cases  of  spinal  disease.  When  these  conditions 
exist,  the  abscess  must  be  opened,  the  best  instrument  to  use  being  a 
straight  bistoury  protected  up  to  the  point  by  a piece  of  hnt  or 
strapping.  An  instrument  called  a pharyngotome  has  been  devised  for 
the  purpose,  and  answers  well,  but  the  bistoury  is  preferable.  Tonics, 
such  as  quinine,  iron,  or  the  mineral  acids,  are  almost  always  required 
in  these  cases.  Steaming  the  throat  gives  great  comfort,  as  well  as 
external  warm  applications.  Nutritious  food  should  always  be  allowed. 
The  surgeon  should  remember  that  a post-pharyngeal  abscess  may  be 
due  to  disease  of  the  vertebrae  or  base  of  tbe  skull,  but  such  cases  are 
generally  chronic. 

Tumours  Tumours  of  the  pharynx  may  also  give  rise  to  the  external  appear- 
of  pharynx,  ances  of  a chronic  abscess  by  pressing  the  mucous  membrane  forward, 
and  cancerous  tumours  are  very  liable  to  do  this.  One  of  the  most 
marked  cases  of  the  kind  I ever  saw  turned  out  to  be  a syphilitic  gum- 
matous tumour  which  was  so  large  as  to  make  me  suspect  its  cancerous 
nature,  but,  on  investigation  it  proved  to  be  syphilitic,  and  was  cured 
by  ten-grain  doses  of  the  iodide  of  potassium  in  bark  three  times 
a day. 

The  cancerous  tumours  generally  commence  in  the  upper  part  of  the 
pharynx,  and  cause  obstruction  of  tbe  posterior  nares ; as  they  grow 
downwards  they  simulate  a pharyngeal  polypus.  Two  such  cases  in 
voung  people  have  been  under  my  care,  and  both  died.  It  was  a question 
m both  whether  the  disease  was  not  originally  in  the  tonsil,  but  it 
appeared  to  have  originated  above  the  gland. 

Dysphagia 

Dysphagia  is  is  merely  a symptom,  and  due  to  numberless  conditions,  which  cannot 
only  a be  treated  till  the  cause  is  known.  To  ascertain  this  is  consequently 

symptom.  i^iportant,  and  should  always  be  done  by  eliminating  every  pos- 

sible cause.  It  may  be  that  the  symptom  arises  from  some  want  of 
Its  causes  power  in  the  pharyngeal  muscles  or  from  oesophageal  ulceration  or  ob- 
struction. If  the  former  cause  holds,  the  condition  may  be  due  to  a 
paralysis  of  the  muscles  of  the  part  from  cerebral  disease,  to  hysteria, 
or  to  diphtheria— as  under  all  these  circumstances  there  may  be  a more 
or  less  complete  loss  of  power  in  the  act  of  swallowing— food  or  fluid 
passing  into  the  nose  or  the  larynx  producing  suffocation.  This  condition 
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is  often  present  after  the  operation  of  tracheotomy  for  croup,  the  want 
of  adaptive  power  in  the  muscles  of  deglutition  allowing  liquid  food 
to  travel  down  the  larynx  and  appear  at  the  external  tracheal  wound. 

Laryngeal  and  pharyngeal  tumours  and  tumours  about  the  base  of  the 
tongue,  can  also  produce  the  same  symptoms. 

When  dysphagia  is  due  to  oesophageal  obstruction,  it  may  arise  from  When  due  to 
spasmodic  or  organic  stricture  of  the  tube  itself,  or,  to  the  presence  of  oesophageal 
cancerous,  syphilitic,  or  simple  ulceration ; when  to  pressure  from  obstruction, 
without,  to  some  thoracic,  cervical,  or  aneurismal  tumour,  or  to  the 
presence  of  a foreign  body  in  the  tube. 

Stricture  of  the  oesophagus,  as  a rule,  takes  place  at  its  upper  end  Stricture  of 
behind  the  cricoid  cartilage,  though  it  may  also  occur  at  other  parts,  ^gophaeus 
It  may  be  spasmodic  or  hysterical,  but  more  frequently  is  associated 
with  some  kind  of  ulcerative  action,  simple,  syphilitic  or  cancerous, 
occasionally  it  is  cicatricial,  the  result  of  a former  injury,  such  as 
the  swallowing  of  a corrosive  fluid.  In  the  majority  of  cases,  how- 
ever, the  disease  is  due  to  cancer.  It  is  a great  question  whether  a 
simple  fibrous  stricture  of  the  oesophagus,  such  as  is  found  in  the 
urethra,  ever  takes  place.  Thoracic  aneurism  is  capable  of  producing 
every  symptom  of  this  affection. 

Spasmodic  or  hysterical  stricture  is  usually  met  with  in  the  young.  Spasmodic 
but  it  may  be  found  at  all  ages.  Paget  has  described  it  as  a kind  of  stricture, 
stammering  of  the  muscles.  It  is  probably  always  associated  with 
some  local  irritation,  follicular  inflammation  or  ulceration.  This 
may  have  originated  by  itself,  or  been  caused  by  an  injury  such  ns  a 
scratch  from  the  passage  of  a hard  or  shaiq)  body.  It  is,  moreover, 
usually  associated  with  dysphagia.  The  dysphagia  is  likewise  inter- 
mittent and  uncertain ; as  when  a patient  is  given  food  or  fluid  to  test 
her  power,  it  will  be  said  that  it  is  impossible  to  do  what  is  required, 
and  should  it  be  attempted  to  a certainty  the  sufferer  may  half  choke. 

Yet,  at  other  times  when  otherwise  engaged,  food  can  be  taken.  If 
a probang  be  used  to  examine  the  part,  its  introduction  will  be  violently 
opposed  by  the  pharyngeal  muscles,  though  with  a little  steady  pres- 
sure, all  obstruction  will  be  overcome. 

(Esophageal  Obstruction. 

When  a patient  complains  of  difficulty  in  swallowing,  or  rather  of  (Esophageal 
t difficulty  in  passing  food  onwards  down  the  oesophagus  after  the  act  obstruction. 

I of  swallowing  has  been  performed,  and  of  its  subsequent  return  into  the 

t mouth,  the  surgeon  in  looking  for  its  cause  should  first  think  of  thoracic  May  be  due 

I aneurism,  then  of  cancer  of  some  portion  of  the  tube,  and,  lastly,  of  to  aneurism, 

J simple  ulceration.  He  should  also  always  inquire  into  the  history  ^eeSon. 

( of  the  case,  and  satisfy  himself  that  in  no  previous  period  has  the 

) patient  sustained  any  local  injury  from  the  swallowdng  of  boiling 

j watet  or  corrosive  fluid.  If  the  last  cause  be  eliminated,  and  a careful  ^ia*nogig 

I examination  of  the  chest  with  other  modes  of  investigation  dispose  of  the  ° 
p question  of  aneurism,  then  that  of  cancer  becomes  the  most  important, 

I as  there  is  little  doubt,  that  such,  in  the  majority  of  cases  of  organic 

I stricture  of  the  oesophagus,  is  the  true  cause.  In  the  early  stages  of 

i the  aflection,  the  diagnosis  is  difficult,  indeed  at  this  period,  the  ^ly  stage. 

I surgeon  is  seldom  consulted,  for  so  long  as  solid  food  passes,  the  patient 

li  is  hardly  aware  of  any  obstruction  existing  as  the  habit  of  swallowing 
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small  boluses  of  food  grows  fari  passu  with  the  obstruction.  An  attack 
of  spasm  is  perhaps  the  first  symptom  that  attracts  notice,  spasm  which 
completely  closes  the  canal,  and  causes  regurgitation  of  the  food. 

At  this  early  period  of  the  disease  the  surgeon  will  probably  be  able  to 
pass  a prohang,  though  it  may  he  only  a small  one.  As  the  disease  pro- 
gresses some  signs  of  ulcerative  action  may  appear,  such  as  the  discharge 
of  pus  or  blood,  which  usually  comes  up  with  the  regurgitated  food, 
and  when  this  occurs  there  is  no  better  indication  of  the  presence  of 
ulcerative  action.  If  the  patient  be  middle  aged,  the  probabilities  of 
the  disease  being  of  a cancerous  nature  are  very  strong,  and  should 
there  be  any  local  thickening  behind  the  larynx  or  glandular  enlarge- 
ment, these  probabilities  are  enhanced.  When,  however,  the  patient 
is  a young  adult,  and  a history  of  syphilis  exists,  its  syphilitic  nature  is 
rendered  probable,  as  simple  or  syphilitic  ulceration  of  the  oesophagus 
is  sufficient  of  itself  to  cause  complete  oesophageal  obstruction,  simu- 
lating stricture — the  spasmodic  contraction  of  the  muscles  of  the 
tube  having  much  to  do  in  bringing  about  this  result.  The  following 
case,  which  occurred  in  a patient  of  Dr.  Habershon’s,  illustrates  these 
points  very  forcibly : — The  patient,  set.  48,  was  dying  from  starvation 
caused  by  inability  to  swallow  on  account  of  oesophageal  disease,  and 
for  it  I performed  the  operation  of  gastrostomy.  The  man  lived  six 
days  afterwards,  and  died  of  pneumonia.  After  death,  nearly  a complete 
ring  of  ulceration  w'as  found  at  the  upper  part  of  the  oesophagus,  which 
had  caused  all  his  symptoms.  Its  syphilitic  nature  could  not  be  decided, 
although  the  man  gave  a history  of  having  had  the  disease  twenty 
years  previously.  The  repair  at  the  seat  of  operation  was  most  com- 
plete, the  stomach  and  integuments  having  firmly  united.  No  peri- 
tonitis existed. 

I once  saw,  in  consultation  with  Mr.  Pink,  of  Greenwich,  and  Dr. 
Wilks,  a case  of  complete  oesophageal  obstruction  which  we  all  believed 
to  be  cancerous,  but  which  so  far  improved  under  the  expectant  treat- 
ment as  to  allow  of  the  passage  of  well-minced  food  with  comparative 
comfort.  Several  months  later,  however,  complete  dysphagia  returned, 
and  the  man  died,  a direct  communication  having  taken  place  between 
the  oesophagus  and  the  respiratory  tract  from  extension  of  the  can- 
cerous ulceration.  Had  a bougie  been  passed  in  this  case,  a fatal  result 
would  probably  as  a consequence  have  taken  place. 

As  the  disease  progresses  other  symptoms  will  appear,  for  the  ulcer 
may  eat  its  way  into  the  larynx  or  trachea,  when  it  soon  proves  fatal. 
It  is  from  this  fact  that  the  surgeon  should  always  be  very  chary  of 
passing  any  bougie  down  the  oesophagus,  because  when  ulceration  has 
taken  place,  he  will  be  very  liable  to  do  harm,  and  may  cause  perfora- 
tion of  the  ulcer  into  the  air-passages,  or  even  the  pleura. 

Treatment. — Assuming  the  pathology  of  stricture  of  the  oesophagus 
which  has  been  given  to  be  correct,  the  treatment  by  dilatation,  is  not 
only  useless  but  dangerous  except  when  the  stricture  is  of  the  cicatricial 
form;  for  when  it  is  due  to  cancerous  or  other  ulceration  the  irri- 
tation of  a bougie  must  do  harm,  and  the  passage  of  an  instrument 
is  likely  to  hasten  the  fatal  termination  of  the  disease.  In  the 
cicatricial  form,  however,  or  that  which  follows  some  local 
injury,  such  as  can  be  produced  by  an  irritant  fluid,  dilatation  is 
of  great  value,  and  such  treatment  if  it  does  not  cure  the 
disease  will  at  least  prolong  life.  A bougie  as  large  as  can 
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be  passed  should  be  introduced  daily,  and  retained.  The  patient  should, 
when  possible,  take  solid  food  finely  minced,  and  when  otherwise,  fluid  Diet, 
nourishment.  Milk  can  often  be  drunk  when  other  food  is  refused. 

I Beef  tea  is  always  useful,  and  HassalTs  flour  of  meat  mixed  with  it 
I is  an  excellent  addition.  Brand’s  liquid  essence  of  meat  is  also 
i invaluable. 

When  swallowing  becomes  impossible,  the  cautious  passage  of  a flne 
tube  through  the  stricture  for  the  introduction  of  liquid  food  may  be 
; undertaken,  though  this  proceeding  is  hazardous,  and  can  rarely  Eneraata. 
be  repeated  for  many  days.  Nutritious  enemata  appear  to  me  to  be 
preferable,  beef  tea  thickened  with  flour  or  arrowroot,  with  milk  and 
i egg,  or  a mixture  of  a pound  of  minced  beef  and  one  third  of  a pound 
1 of  fresh  pancreas,  one  half  of  which  being  introduced  into  the  rectum 
i night  and  morning,  administered  every  four  hours  alternately,  tending 

I more  than  anything  else  to  keep  up  the  powers  of  the  patient.  When 

I all  these  means  fail,  or  rather  before — for  it  is  known  that  life  cannot 

be  very  long  maintained  under  such  circumstances — the  question  of  Gastrostomy, 
opening  the  stomach  by  an  operation  must  be  entertained. 

Billroth  recently  has  cut  down  upon  the  oesophagus  and  excised  the 
cancerous  growth,  but  without  success — the  operation,  however,  is  oidy 
commended  to  our  consideration  by  the  eminence  of  the  surgeon  who 
performed  it. 

Foreign  Bodies 

i are  occasionally  arrested  in  the  pharynx,  and,  when  pointed,  may  Foreign 
become  fixed  in  the  soft  parts  about  the  base  of  the  longue,  or  between 
the  pillars  of  the  fauces;  but  when  bulky  and  solid,  they  are  generally 
arrested  at  the  narrowest  portion  of  the  tube,  its  lowest  portion,  behind 
the  cricoid  cartilage,  or  at  the  cardia.  The  discomfort  caused  by  this  Symptoms. 

' accident  is  at  times  very  great,  and  difficulty  in  swallowing,  pain,  and 
the  disposition  to  vomit  are  common  symptoms.  A pricking  sensa- 
tion in  the  part  is  generally  present  when  the  substance  is  pointed, 

! although  it  must  be  remembered  that  this  symptom  often  remains 
I .after  the  substance  has  been  dislodged.  Where  the  epiglottis  or  upper 
i orifice  of  the  larynx  is  irritated,  cough  and  other  laryngeal  symptoms 

I will  be  produced,  and  the  same  may  be  said  when  a solid  body  becomes 

I impacted  beliind  the  larynx  ; the  larynx  under  these  circumstances  being 

I either  so  compressed  as  to  cause  suffocation,  or  so  irritated  as  to  give 

I rise  to  spasm,  either  of  these  causes  being  sufficient  to  produce  death. 

When  small  bodies  lodge  in  the  part,  they  may  give  rise  to  intlam-  May  cause 
I mation  and  absce.sses  in  the  pharynx  and  neck;  indeed,  instances  are 

I on  record  in  which  disease  of  the  cervical  vertebrae  has  been  the  result. 

; Coins  may  be  impacted  in  the  pharynx  for  many  months,  and  Dr.  O.  ’>c 

1 Ward  relates  a case  (‘  Path.  Trans.,’  1848-9)  in  which  a halfpenny  was  '“'Pacte  . 

I so  placed  for  eight  months,  the  child  at  last,  in  a fit  of  coughing, 

1 bringing  it  up. 

Tkeatment. — Whenever  a foreign  body,  large  or  small,  is  suspected  Treatment. 

1 to  have  become  lodged  in  the  pharynx,  a surgical  exploration  of  the  Exploration. 

! mouth,  base  of  the  tongue,  and  fauces  should  be  made,  and  by  carefully 

* sweeping  these  parts  with  the  index  finger  any  foreign  body  will  be 

1 detected.  By  this  proceeding  the  foreign  body  may  be  dislodged. 

1 When  any  body  is  fixed  in  a part,  it  may  be  removed  by  forceps,  the 

I ordinary  dressing  forceps,  as  a rule,  sufficing  ; when  the  body  is  lower  Use  of 

I down  the  revolving  oesophageal  forceps,  as  made  for  me  by  Mr.  Krohue,  forceps. 

VOL.  I.  38 


594  AFFECTIONS  OF  THE  PHARYNX  AND  (ESOPHAGUS. 


Laryngo- 

tomy. 

Force  never 
to  he  used  in 
pusliing  body 
down. 


Examples  of 
impacted 
false  teeth. 


Care  in 
extraction. 


Wounds  of 
pharynx. 


of  Duke  street,  Manchester  Square  (Fig.  249),  may  be  used.  When  a 
coin  has  been  swallowed  by  a child,  and  become  impacted  in  the 
pharynx,  the  child  should  be  laid  across  a pillow  upon  his  belly  on  a 
table,  with  the  head  hanging  over  the  end,  and  supported.  The  surgeon 
should  then  introduce  his  finger  into  the  mouth  and  depress  the  child's 
tongue,  the  coin  by  this  manoeuvre  sliding  out  of  its  place. 

When  a solid  mass  has  become  impacted  in  the  lower  part  of  the 
pharynx  behind  the  cricoid  cartilage  and  the  finger  cannot  dislodge  it, 
no  forcible  attempt  should  be  made  to  push  it  down  into  the  stomach, 
although  laryngotoiny  may  be  called  for  to  preserve  life.  If  a 
second  attempt  to  move  the  impacted  body  fail,  it  is  well  to  desist,  as 
by  the  lapse  of  time  the  spasm  which  existed  when  the  first  attempt 
failed  may  disappear,  and  a renewed  effort  may  be  crowned  with 
success.  Soft  bodies  likewise  become  softer,  and  consequently  can  be  the 
better  removed  or  pushed  downwards.  A good  deal  may,  however,  be 

done  by  digital  mani- 
pulation, both  inside 
and  outside  the 
mouth,  either  to  dis- 
lodge the  foreign 
body  or  to  so  alter 
its  shape  by  squeez- 
ing as  to  enable  it 
to  pass  downwards. 
The  laryngoscopic 
mirror  is  often  of 
great  service  in  de- 
tecting the  presence 
of  a small  impacted 
body,  and  in  guiding 
the  surgeon  to  its 
position.  False  teeth 
not  infrequently  be- 
come dislodged  and 
impacted  in  the 
pharynx.  Paget  has 
related  such  a case,  where  a man  in  a fit  had  one  of  his  sets  in  the 
pharynx,  where  they  remained  four  months.  They  were  afterwarcls 
dislodged  from  between  the  base  of  the  tongue  and  the  epiglottis 
(‘ Me(l.  Times,’ 1862).  ^ 

In  1864,  when  performing  ovariotomy  on  a lady,  under  chloro- 
form, alarming  symptoms  of  suffocation  set  in,  and  on  opening  the 
mouth  I found  half  a set  of  teeth  had  become  dislodged  and  fallen 
into  the  pharynx.  I have  also  heard  of  several  similar  cases.  Before 
giving  chloroform  to  old  people  the  teeth  always  should  be  examined, 
and  false  sets  removed.  W’'hen  such  bodies  become  impacted,  much  care 
is  needed  in  their  extraction,  and  the  utmost  gentleness  used. 

Wounds  of  the  pharynx,  as  a result  of  accident,  are  occasionally  met 
with,  falling  with  a sharp  body  in  the  mouth  being  the  most  frequent, 
nnd  when  they  do  not  involve  any  large  vessel,  they  generally  do  welJ. 
Durham  relates  a case  of  a boy,  ast.  7,  in  ‘ Holmes’s  System  of  Surgery, 
vol  ii,  in  which  Mr.  Johnson  of  St.  George’s,  had  to  ligature  the  carotid 
artery  for  repeated  bleedings  following  a punctured  wound  of  this  part 
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produced  by  the  end  of  a parasol,  in  which  an  excellent  recovery 
ensued. 

Foreign  bodies  in  the  oesophagus  are  mostly  arrested  at  the  two  nar-  Foreign 
rowest  portions  of  the  tube — its  origin  behind  the  cricoid  cartilage,  or  at  todies  in 
its  lower  end  just  above  the  diaphragm — and  anything  that  can  be 
swallowed  may  be  so  impacted.  The  symptoms  to  which  this  accident  Symptoms, 
gives  rise  are  extremely  uncertain.  When  the  upper  part  of  the  tube 
is  obstructed  the  laryngeal  symptoms  are  generally  alarming  (Fig.  250), 
and  when  the  obstruction  is  not  complete,  they  may  he  very  slight. 

Vomiting,  however,  under  both  circumstances,  will  probably  take  place 
to  expel  the  obstructing  body,  and  when  this  is  severe,  rupture  of  the  Rupture  of 
oesophagus  may  ensue.  This  accident  is  to  he  suspected,  when,  after  oesophagus, 
severe  and  repeated  straining  the  foreign  body  is  ejected  with  violence, 
its  ejection  being  attended  with  ha3morrhage  and  followed  by  emphy- 
sema of  the  neck.  An  interesting  paper  on  this  subject  may  be  referred 
to,  by  Dr.  Fitz  (‘American  Journal  of  Med.  Science,’ January,  1877).  As 
a rule,  however,  besides  the  mechanical  symptoms,  the  mere  presence  of  a 
foreign  body  in  the  tube  produces,  secondary  inflammatory  symptoms 
may  be  set  up,  which  may  give  rise  to  a fatal  result.  Thus,  a case  is  on  May 
record,  in  which  a fish  hone  perforated  the  heart  and  caused  a fatal  perforate 
hmmorrhage  (Andrews,  ‘ Lancet,’  1860) ; in  another,  where  a sharp  spi-  *’ 

culum  of  bone  caused  ulceration  on  the  third 
day  into  the  aorta  (Spry,  ‘ Path.  Trans.,’  vol. 
iv,  1853);  and  in  a third,  where  disease  of  the 
spinal  cord  ensued  as  a consequence  of  ulcer- 
ation of  the  intervertebral  substance,  following 
the  arrest  of  a piece  of  hone  in  the  oesophagus 
(Ogle,  J.  W.,  ‘Path.  Trans.,’  vol.  iv,  1853). 

Erichsen  also  records  a case  in  which  a piece 
of  gutta  percha  fonned  for  itself  a bed  in  the 
wall  of  the  oesophagus  for  upwards  of  six 
months,  and  destroyed  life  by  causing  ulceration 
into  a vessel  and  hsemorrhagc,  and  a second,  in 
which  a man  died  suddenly  from  hajinatemesis, 
the  cause  being  discovered  after  death  to  be  a 
half-crown  impacted  in  the  oesophagus,  ulcer- 
ating into  the  aorta.  Gairdner  likewise  gives 
a case  where  a fish  bone  passed  through  the 
posterior  wall  of  the  oesophagus  and  was  found 
embedded  in  pus  in  front  of  the  vertebral 
column  (‘Med.-Chir.  Soc.,’  Edinburgh,  1859), 
and  my  friend  Dr.  Sutton  also  has  told  me  of 
an  instance  where  a lunatic  so  plugged  his 
pharynx  with  tow  as  to  cause  death  by  suf- 
focation. _ • 

Diagnosis.— It  is  impossible  for  a surgeon  "J^idding 
under  all  circumstances  to  say  with  cer-  cesophagus  of  a child, 
tainty  as  to  the  presence  or  absence  of  any  2 ypars,  which 

foreign  body  in  the  oesophagus.  When  it  5aam“%ny^s  Ho^‘ 

can  be  felt  by  the  finger  or  bougie,  no  doubt  Mus.,  1793«. 
can  be  entertained ; yet,  on  the  other  hand, 

when  no  such  evidence  is  obtainable  it  may  often  be  present,  for  a 
foreign  body  of  small  size  may  become  so  fixed  in  one  side  of  the  tube  as 
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to  escape  detection  in  the  passage  of  an  instrument.  The  best  bougie 
for  diagnostic  purposes  is  one  made  of  whalebone,  with  a smooth  polished 
iron  knob  at  its  end,  the  one  with  a sponge  at  the  end  being  useless. 

Treatment. — When  a foreign  body  is  detected,  the  sooner  it  can 
be  taken  away  the  better.  If  the  material  be  soft  and  digestible,  it 
may  be  pushed  downwards  by  means  of  an  ordinary  sponge  or  ivory  pro- 
bang or  the  tube  of  a stomach  pump,  care  being  taken  not  to  use  force, 
for  such  material  will  soften  by  the  natural  secretion  of  the  part  after 
the  lapse  of  a few  hours,  and  thus  will  be  more  readily  pressed  on.  Should, 
howevei-,  the  offending  body  be  pointed,  hard,  or  large,  all  idea  of  push- 


Fig.  261. 


probang  expanded  and  vinexpauded. 


ing  it  on  must  be  dismissed,  such  a practice  being  most  dangerous, 
although  it  has  been  done  with  impunity ; a jagged  plate  with  teeth 
having  been  pushed  into  the  stomach  and  passed  per  anum.  Smallpointed 
bodies  may  be  caught  by  the  “ horsehair”  probang  (Fig.  251),  passed 
carefully  beyond  the  position  in  which  the  foreign  body  is  supposed  to 
be  placed,  and  then  gently  expanded,  rotated,  and  withdrawn,  the 
compression  and  rotation  of  the  instrument  causing  the  hair  to  spread 
out  and  to  expand  the  oesophagus.  Sharp -pointed  bodies  or  impacted 
hard  irregular  bodies  should,  when  possible,  be  removed  by  forceps. 
Those  figured  in  No.  249  are  the  best,  as  they  can  be  made  to  open 
when  in  the  pharynx  in  all  directions. 

Vomiting  will  often  cause  the  dislodgment  of  a foreign  body,  though 
at  times  it  may  render  it  more  fixed.  When  vomiting  cannot  be  produced 
by  the  administration  of  medicine,  a solution  of  tartarized  antimony,  or 

of  apomorphia  gr.  injected  be- 
neath the  skin  is  said  to  act  as  weU. 

Coins  and  other  fiat  but  not  pointed 
bodies  can  often  be  removed  by 
means  of  the  money  probang  (Fig. 
252),  the  circular  hook  catching  the 
coin  and  drawing  it  upwards. 

Swallowing  a large  bolus  of  bread 
may  carry  downwards  any  fine  bone 
or  bristle,  a draught  of  any  liquid 
assisting  the  process. 

(Esophagotomy  has  an  established 
position  in  practical  surgery,  and 
the  principles  laid  down  many  years 
ago  by  Ai'iiott,  are  now  generally 
accepted,  viz.  “ where  a solid  sub- 
stance, though  only  of  moderate  size 
fixed  at  the  commencement  of  the 


and  irregular  shape,  has  become 
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(Dsopliagus,  or  low  down  in  the  pharynx,  and  has  resisted  a fair  trial  for 
its  extraction  or  displacement,  its  removal  should  at  once  be  effected  by 
incision,  although  no  urgent  symptoms  may  be  present  ” (‘  Med.-Chir. 

Trans.,’  vol.  xviii).  Mr.  Cock  endorsed  this  opinion  when  he  wrote  in 
1867  (‘  Guy’s  Rep.’)  : “ The  longer  a foreign  body  is  allowed  to  remain.  For  stricture 
unless  we  wait — a forlorn  hope — for  suppuration  to  loosen  it,  the  more  and  caiuier  of 
firmly  it  will  become  impacted.  It  would  appear  that  success  attends  a iag*'s. 
speedy  operation ; whereas,  where  the  use  of  the  knife  has  been  delayed 
uutil  local  inflammation,  suppuration,  or  even  sloughing  has  been  estab- 
lished, the  result  of  the  operation  has  been  fatal.”  Up  to  the  end  of 
1877,  28  cases  of  this  operation  for  the  removal  of  foreign  bodies  have 
been  recorded,  and  of  these  23  were  successful,  the  three  last  added  to 
those  given  by  Dr.  David  Cheever,  of  Boston,  1868,  including  two  of 
Dr.  Le  Roy  McLean,  of  Troy  (‘  New  York  Med.  Record,’  1877),  and 
one  of  Mr.  Wheeler’s,  of  Dublin,  1875,  and  two  of  Langenbeck’s  (‘  Med. 

Record,’  March,  1878). 

More  recently  the  oesophagus  has  been  opened  for  stricture  and  cancer 
of  the  passage,  and  Dr.  Menzel  reports  (‘  Wiener  Med.  Wochenschrift,’ 

No.  56, 1870)  two  cases  in  which  Billroth  performed  it.  That  which  was  CEsoph.iKO- 
successf  ul  occurred  in  a boy  mt.  11,  who  seven  years  before  had  swallowed  tomy  for 
some  potash  lye.  For  two  days  before  the  operation  neither  liquid  nor 
solid  food  could  be  swallowed,  nor  bougies  passed.  The  oesophagus  was  body, 
opened  and  a cherry  stone  which  had  been  fixed  in  the  stricture  removed. 

The  boy  drank  water  directly  afterwards,  and,  in  twenty-six  days  the 
wound  had  healed.  The  report  does  not  say  that  he  could  swallow 
freely.  The  second  case  was  for  cancerous  disease,  but  the  man  died. 

The  operation. — The  patient  should  be  placed  in  the  recumbent  posi-  Operation 
tion  with  his  shoulders  slightly  elevated,  the  head  being  turned  to  the 
right  or  left  side  according  to  the  point  of  projection  of  the  foreign 
body.  Where  this  guide  is  lost  the  left  side  should  be  selected,  the  Mode  of 
oesophagus  inclining  rather  to  that  side.  An  incision  should  then  be  made  porformauce 
along  the  anterior  border  of  the  sterno- mastoid  muscle,  about  four  or  • 
five  inches  long,  its  centre  corresponding  to  the  position  of  the  foreign 
body,  and  all  the  soft  parts  (rarefully  divided.  The  omo-hyoid  will  then 
come  into  view,  and  underneath  this,  the  carotid  sheath  with  its  vessels 
will  be  seen.  The  deep  cervical  fascia  is  then  to  be  laid  open,  and  if 
more  room  be  required  the  sterno-hyoid  and  sterno-thyroid  muscles  may 
also  he  partially  divided.  The  vessels  with  the  sterno-mastoid  muscle, 
should  then  be  drawn  well  outwards  by  means  of  hooked  retractors.  The 
larynx  with  the  oesophagus  behind  can  then  be  examined,  and  the  position 
of  the  foreign  body  accurately  made  out,  pressure  with  the  finger  on  the 
opposite  side  tending  materially  to  make  this  point  clear.  Should  the 
foreign  body  project,  the  larynx  may  be  drawn  well  forward  or  towards 
the  opposite  side,  and  a cut  made  down  upon  the  projecting  part,  the 
wound  being  carefully  enlarged  to  allow  of  an  extraction  without  force. 

When  the  foreign  body  does  not  project,  a guide  should  be  used,  such  as 
a silver  catheter,  flexible  lead  or  tin  sound,  or  a long  pair  of  forceps  intro- 
duced through  the  mouth  downwards  into  the  pharynx,  the  point  of  the 
instrument  pressing  forward  the  oesophageal  wall.  All  vessels  that  bleed 
during  the  operation  should  be  at  once  twisted  or  ligatured.  On  opening 
the  oesophagus,  the  recurrent  laryngeal  nerve  should  he  carefully  avoided. 

The  wound  should  be  left  open.  The  patient  must  be  fed  for  a few  days 
by  means  of  a small  oesophageal  tube,  introduced  through  the  mouth 
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into  the  oesophagus  helow  the  wound,  care  being  taken  during  its  intro- 
duction to  keep  the  point  against  the  opposite  wall.  Convalescence,  as 
rule,  goes  on  steadily.  I have  been  fortunate  enough  to  see  the  opera- 
tion successfully  performed  twice  by  my  colleague,  Mr.  Cock,  and  the 
facility  with  which  it  was  done  has  given  me  a very  favorable  opinion 
of  its  value.  (‘Guy’s  Eep.,’  1858,  1867.) 


CHAPTER  XIV. 

INJUEIES  OF  THE  ABDOMEN. 

Contusions  and  Eupture  of  the  Viscera. 

Injuries  of  the  abdomen  like  those  of  the  cranium,  derive  their 
principal  importance  from  the  nature  of  the  cavity’s  contents.  The 
integuments  and  muscles  forming  its  parietes  may  be  severely  injured 
and  results  follow  which  are  simply  of  local  importance  ; but  when  the 
peritoneal  lining  of  the  cavity  is  involved,  or  any  of  the  viscera  are  in- 
jured, the  case  assumes  a grave  aspect.  The  presence  of  a wound  is 
always  an  extra  element  of  danger,  and  is  to  he  measured  by  the  extent 
and  character  of  the  visceral  complication. 

On  the  other  hand  the  gravest  internal  abdominal  injuries  may  co- 
exist with  the  slightest  external  evidence  of  mischief. 

Under  certain  conditions,  a trifling  blow  on  the  abdomen  may  give 
rise  to  symptoms  of  an  alarming  nature,  though  a severe  one  is  recovered 
from  without  exciting  more  than  a fear.  “The  absence  of  shock  imme- 
diately succeeding  a severe  lesion  may  lull  suspicion,  as  its  presence 
may  by  simple  contusion  excite  alarm.”  Every  abdominal  injury, 
however  trivial  it  may  appear,  must  consequently  be  regarded  with 
apprehension,  and  the  utmost  care  observed  in  its  treatment.  This  can 
be  easily  accounted  for,  Poland  says  (‘  Guy’s  Rep.,’  1858),  “ when  we 
consider  the  numerous  and  vital  structures  contained  in  the  abdomen : 
a serous  membrane  highly  prone  to  inflammation j the  ‘peritoneum,’ 
occupying  an  extensive  amount  of  surface  ; a lengthy  coil  of  organised 
tubing,  ‘ the  stomach  and  intestines;’  solid  substances,  made  up  chiefly 
of  blood-vessels,  &c. ; the  liver,  spleen,  and  kidneys  readily  lacerable  and 
liable  to  rupture,  causing  nearlys  always  fatal  hsemorrhage;  receptacles 
for  fluid,  ‘ the  gall  and  urine  bladders,’  which,  under  distension  and 
undue  force,  may  burst ; large  vessels  coursing  along  the  posterior  wall, 

‘ the  aorta,  vena  cava,’  &c. ; and  lastly,  above  all,  the  sympathetic 
nerves,  consisting  of  the  solar  plexus  and  its  numerous  satellite  plexuses 
and  branches  of  such  high  organic  importance,  that  injury  or  shock 
thereto  may  be  attended  with  irreparable  results.  All  these  struc- 
tures are,  moreover,  enclosed  with  soft  elastic  parietes,  capable  of  great 
distension,  which  although  readily  able  to  resist  shock  and  external 
violence  without  injury  to  themselves,  yet  may  allow  the  force  to 
be  transmitted  and  expended  on  tbe  contents  with  dire  effect,  and  yet 
without  leaving  a trace  or  mark  in  the  exterior.” 

In  forming  a diagnosis  in  this  class  of  cases  exclusion  is  the  only 
sound  method,  every  possible  complication  should  be  entertained  and 
dismissed  only  when  the  weight  of  evidence  is  against  it,  the  ultimate 
conclusion  being  founded  as  much  on  negative  as  on  positive  evidence. 

“ I am  unacquainted,”  writes  Le  Gros  Clark  (‘  Surgical  Diagnosis, 
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I 1869),  “ with  any  diagnostic  sign  by  which  we  may  predicate  whether 
i shock  following  an  abdominal  injury  exists  primarily,  apart  from,  or 

I as  expressive  of  actual  breach  of  texture.  Time  alone  can  develop  the  Ooly 

true  nature  of  the  case,  either  br  renewal  of  vigour  or  by  the  developed  in 

) development  of  fresh  symptoms.”  A severe  internal  injury  may  like-  of  the  case^* 

) wise  exist  without  shock. 

An  injury  to  the  abdomen  from  a blow,  fall,  or  the  passage  of  a 
||  wheel  over  the  part  may  cause  either  a contusion  of  the  abdominal 
k wall  more  or  less  severe,  with  no  visceral  complication  whatsoever  ; or 
, a laceration  or  rupture  of  a viscus  or  vessel  which  will  end  in  death  Symptoms  as 

I without  any  (or  very  slight)  external  sign  of  mischief.  a guide. 

Pain  as  ui  immediate  effect  of  injury  is  no  indication  of  internal  fain. 

|i  mischief,  fir  in  simple  abdominal  contusions  it  is  at  times  very 
! severe.  Wien,  however,  it  lasts  or  becomes  fixed,  it  is  a symptom 

of  importame;  and,  when  it  radiates  from  a point,  it  is  most  charac- 
I teristic. 

Persistent  mmiting  is  always  a suspicious  symptom  of  visceral  injury.  Persistent 
Collapse,  ai  a direct  consequence  of  a blow,  is  of  small  value  as  a vomiting, 
diagnostic  sigi,  when  of  a passing  nature  j although  when  persistent  or 
• relapsing  it  iidicates  great  mischief ; as  more  or  less  complete  col-  Relapsing 

(lapse  is  a comaon  effect  of  all  abdominal  injuries.  A collapse,  however,  collapse. 

coming  on  at  adistinct  Interval  of  time  after  an  injury,  as  a rule  means 
) internal  hajmorhage. 

How  far  su  den  death  is  attributable  to  a shock  or  collapse  from  a Sndden  deatli 
blow  on  the  ep^astrium  or  stomach  without  organic  lesion  is  an  open  from  shock, 
question,  soundjvidence  being  wanting  to  prove  the  fact.  Dr.  A.  Taylor, 
in  his  ‘ Medica  Jurisprudence,’  adduces  a case,  that  of  Mr.  Wood,  in 
which  a man,  \heu  fighting  and  intoxicated,  suddenly  died  after  the 
I receipt  of  a let-handed  blow  on  the  pit  of  the  stomach;  but  the 
evidence  in  the  ase  as  well  as  the  facts  revealed  at  the  post-mortem 
were  by  no  meas  conclusive  as  to  the  cause  of  death.  The  opinion  has 
probably  been  acepted  on  the  authority  of  Sir  A.  Cooper,  who  was  in  Sir  A. 
the  habit  of  relting  that  as  two  men  were  working,  one  of  whom  Cooper’s  case, 
was  wheeling  alng  a heavy  load,  his  comrade  thus  addressed  him  : 

I “ That  is  too  mch  for  you ; stand  aside,  and  let  me,  a better  man, 

i take  it.”  He  acompanied  these  remarks  with  a slight  blow  on  the 

scrobiculus  cordi:  and  the  man  immediately  let  the  barrow  fall  and 
died  on  the  spot.  After  death  no  lesion  was  discovered.  The  case, 
however,  had  onl  been  related  to  Sir  A.  Cooper,  nor  can  a better  be 
brought  forward  V support  the  theory.  Under  these  circumstances, 

I concur  with  Pollock  when  he  asserts,  that  he  is  somewhat  Pollock’s 
sceptical  on  the  pmt  that  death  can  occur  without  any  organic  mis-  remarks, 
chief  resulting  frn  the  blow  at  the  time;  that  “sudden  death  at- 
tributable to  a biw  on  the  stomach  or  epigastrium  must  be  a rare 
occurrence  ; and  tit  medical  men  should  be  extremely  guarded  in  ever 
offering  an  opinioias  to  the  cause  of  death  in  such  supposed  injuries, 
without  satisfyinghemselves,  by  most  careful  and  minute  post-mortem 
investigation,  tha  no  violence  has  been  done  to  the  viscera,  either 
abdominal  or  thoriic.”  (‘  Holmes’s  Surgery,’  vol.  ii.)  This  question 
may,  therefore,  be  ummarily  dismissed. 

What  then,  it  my  be  asked,  are  the  usual  consequences  of  an  abdo- 
minal injury  or  comsion  ? and  what  are  its  risks  and  complications  ? 

The  following  factsvill  answer  these  queries. 
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At  Guy’s  Hospitnl,  during  eight  consecutive  years,  seventy-one  cases 
of  abdominal  injuries  were  admitted.  In  forty-four,  bej'ond  a passing 
collapse,  no  serious  or  definite  symptoms  followed ; tenderness  over 
the  injured  part  from  the  contusion  was  the  most  marked,  but  no 
evidence  of  any  internal  mischief  showed  itself.  In  these  cases,  rest 
in  bed  for  a few  days,  with  the  local  application  of  a warm  fomen- 
tation, was  the  chief  treatment,  and  in  all,  convalescence  was  rajiidly 
established.  In  ten  cases  symptoms  of  followed,  as  evidenced 

by  excessive  tenderness  over  the  injured  part,  increased  by  irovement, 
thoracic  respiration — resulting  from  the  indisposition  of  the  ibdominal 
muscles  to  act,  and  thus  by  pressure  on  the  inflamed  per.toneum  to 
cause  pain — nausea,  and  in  some  cases  vomiting.  Fever,  and  consti- 
tutional disturbance,  varied  according  to  the  severity  of  the  inflam- 
mation. In  seven  of  these  ten  cases,  absolute  rest  in  thi  horizontal 
posture,  local  warm  applications,  either  by  means  of  fonentation  or 
cataplasms,  in  some  instances  leeching,  and  in  all,  opiim  given  in 
moderately  full  and  repeated  doses  was  the  treatment  .“dopted;  and 
in  every  case,  the  inflammation  was  subdued  before  it  h;d  attained  a 
dangerous  degree  of  severity.  In  the  remaining  three  cises,  however, 
acute  peritonitis  set  in,  and  in  one  terminated  fatally.  In  seventeen 
cases,  or  about  one  fourth  of  the  whole  number,  ruptureof  the  viscera 
took  place.  As  a type  of  an  ordinary  case  of  peritonits  after  injury, 
I adduce  the  following  case  : — 

A man,  set.  22,  received  from  a woman,  while  fightinj,  a blow  on  his 
right  side,  which  was  followed  by  syncope,  but  from  wlich  he  soon  re- 
covered; no  pain  or  inconvenience  followed  the  injury  or  a week,  and 
the  man  resumed  his  usual  occupation.  At  this  date  svere  abdominal 
pain  appeared  at  the  seat  of  injury,  whch  rapidly  incresed  and  spread 
over  the  whole  abdomen ; vomiting  also  began,  acompauied  with 
considerable  constitutional  disturbance ; and  in  this  endition  he  was 
admitted  into  Guy’s.  He  was  put  to  bed,  twenty  leeces  were  at  once 
applied  and  a grain  of  opium  given,  which  was  orderl  to  be  repeated 
three  or  four  times  daily  ; perfect  rest  was  also  enjined.  In  a few 
days  these  symptoms  subsided,  and  he  was  enabled  to  Ike  food  without 
vomiting,  pain  ceased,  and  convalescence  became  gradally  established. 

Remarks. — Such  a case  is  interesting  from  the  faC  that  some  days 
elapsed  between  the  receipt  of  the  injury  and  the  apearance  of  the 
peritoneal  symptoms,  as  well  as  from  the  important  yactical  point  to 
be  learnt  from  the  rapid  success  that  followed  upn  the  treatment 
which  was  pursued.  Rest,  to  its  fullest  extent,  as  doubtless  the 
chief  element  of  success — rest  by  position  in  the  brizontal  posture, 
and  rest  maintained  by  the  administration  of  opium  It  is  not  unfair 
to  maintain  that  if  this  treatment  had  been  adijted  earlier,  the 
symptoms  exhibited  would  never  have  made  then  appearance;  but 
the  man  following  his  occupation,  the  repair  which  as  required  after 
the  injury  could  not  be  efficiently  carried  out,  audits  a consequence, 
inflammation  ensued.  Of  all  cases  abdominal  injurs  require  absolute 
rest,  and  in  no  example,  however  apparently  trial,  should  it  be 
neglected.  If  the  mischief  is  but  little,  that  littlewill  more  rapidly 
be  repaired ; if  great,  its  evils  and  its  consequenccwill  be  materially 
modified.  The  case  already  quoted  indicates  bdi  points,  viz.  its 
primary  necessity  and  its  secondary  good  results. 

Id  is  thus  seen  that  a blow  upon  the  abdomen  mr  he  followed  by  a 
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i simple  contusion  of  the  abdominal  wall,  and,  in  exceptional  cases,  by 
] peritonitis  which  may  terminate  fatally,  although  in  the  majority  where 
such  a result  ensues,  it  is  from  rupture  or  lesion  of  some  internal  part. 

A local  peritonitis,  after  an  injury,  is  not,  however,  to  be  looked  upon 
i with  displeasure,  for,  as  pointed  out  by  Mr.  Hilton,  the  coagulable 
I lymph  which  is  poured  out  under  these  circumstances  forms  a temporary 
i splint  until  the  injured  structures  repair  themselves.  The  inflamma- 
tory effusion  producing  a certain  degree  of  rest  to  the  injured  struc- 
i tures,  and  thus  contributing  to  the  work  of  reparation. 

What  then  are  the  symptoms  of  an  internal  abdominal  lesion  ? How  Sisns  of 
can  the  presence  of  such  be  made  out  ? And  what  guides  are  there  to 
the  viscus  that  is  wounded  ? obscure. 

To  answer  these  questions  satisfactorily  much  space  is  needed,  more, 
indeed,  than  can  be  well  spared  in  this  work ; yet  helps  to  diagnosis 
may  he  given,  and  among  these,  the  nature  and  position  of  the  injury 
are  the  best.  Where  the  loins  are  the  part  involved,  the  kidneys  are  Proximate 
|:  most  likely  to  suffer;  where  the  right  hypochondriac  region,  and  the  gmdes. 

! ribs  on  that  side  are  fractured,  the  liver  is  probably  the  organ  that  may 

j!  he  injured.  On  the  left  aide,  the  stomach,  or,  more  probably,  the  spleen ; 

I in  the  umbilical  region,  the  intestines  ; in  the  pelvic  region,  the  bladder. 

! Rupture  of  the  liver  usually  destroys  life  by  haemorrhage,  and  in  the  Ruptured 
majority  of  cases  within  a few  hours  of  the  injury,  in  some,  within  a 
few  days.  Thus  out  of  nine  consecutive  cases  of  ruptured  liver,  five 
died  rapidly,  three  survived,  three,  seven,  and  nine  days  respectively. 

There  is  little  doubt,  however, that  recovery  may  take  place  when  the  Recovery 
fissure  is  limited  and  the  case  uncomplicated;  when  these  occur  they  eusue 
are  classed  with  those  of  traumatic  peritonitis  ; when  they  prove  sue-  ruptured 
cessFul  their  true  nature  is  not  revealed.  Preps.  1948 — 1951“  in  Guy's  liver. 

I Hosp.  Museum,  with  di'awings,  illustrate  this  truth. 

When  the  laceration  is  extensive,  death  is  always  speedily  produced  Extensive. 
( by  the  shock  and  hmmorrhage ; coldness  and  general  pallor  of  the  whole 

I body,  with  a feeble  pulse,  sighing  respiration,  and  restlessness  preceding 

i the  fatal  issue.  When  the  laceration  is  less  severe  life  may  he  pro-  Slight. 

I longed ; and  1 have  recorded  in  another  work  the  case  of  a man  set. 

1 45,  who,  when  drunk,  fell  from  a cart,  and  the  wheel  was  said  to  have 

I passed  over  his  head.  Intoxicated  to  an  extreme  degree,  he  was 

j admitted,  under  Mr.  Birkett’s  care,  into  Guy’s  Hospital,  presenting 

I no  evident  symptoms  of  internal  injury  indicative  of  cranial  mischief, 

I beyond  slight  hsemorrhage  beneath  the  right  conjunctiva.  He  was 

( put  to  bed,  soon  fell  asleep,  and,  on  the  following  morning,  with  the 

! exception  of  the  hsemorrhage  into  the  orbit,  no  signs  of  mischief  could 

I he  detected.  Rest,  however,  in  the  horizontal  position,  was  strictly 

! enjoined  ; hut  to  this  he  would  not  submit,  and,  thirty-six  hours  after 

f the  accident  he  got  up,  walked  about,  and  with  a sudden  pain  in  his 

' side,  fell  hack,  and  died.  After  death,  a fissured  fracture  passing 

i across  the  right  orbit  was  found  without  brain  complication  and  about 

1 a pint  of  blood,  in  the  peritoneal  cavity  which  had  evidently  escaped 

f fi’om  a severe  laceration  of  the  liver ; a mass  situated  in  the  right  lobe 

the  size  of  a man’s  fist  having  been  nearly  separated.  The  right 
i kidney  was  also  fissured  on  its  surface,  and  covered  with  coagulated 
; blood.  In  this  case  the  man  clearly  died  from  secondary  haemorrhage 
: the  result  of  the  ruptured  liver. 

In  rare  instances  the  liver  may  he  crushed  partially,  and,  strange  to 
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say,  its  peritoneal  eovering  be  uninjured,  yet  in  such  cases  life  can  be 
prolonged,  and,  when  the  mischief  is  not  extensive,  may  be  saved. 

Fissures  of  the  liver  arc  usually  met  with  on  its  upper  surface,  and 
a diseased  organ  is  more  liable  to  rupture  than  a healthy  one. 

The  spleen  is  frequently  inj  ured,  and  such  cases  are  by  no  means  always 
fatal.  Prep.  2018,  Guy’s  Museum,  illustrates  its  repair  after  injury. 
This  organ,  too,  is  sometimes  lacerated  by  a fractured  rib,  or  torn  by  a 
dragging  of  its  surface.  When  fatal,  the  result  occurs  from  hajmorrhage. 

Subdiaphragmatic  abscess  may  occur  as  a consequence  of  abdominal 
injury,  and  the  surgeon  should  suspect  its  presence  in  all  cases  where 
recovery  is  slow  and  attended  with  abdominal  pain. 

Rupture  of  the  stomach  generally  proves  fatal  from  shock  alone,  or 
irrecoverable  collapse ; the  amount  of  distension  of  the  organ,  its  con- 
tents, and  the  extent  of  laceration,  influencing  the  result.  Wien  the 
rupture  is  large  and  effusion  of  its  contents  into  the  abdominal  cavity 
takes  place,  acute  peritonitis,  with  or  without  haemorrhage,  will  prove 
fatal,  if  the  shock  does  not.  Wlien  the  rupture  is  small,  and  the 
stomach  empty,  there  is  some  chance  of  recovery,  local  peritonitis  sub- 
sequently gluing  the  injured  part  to  the  surrounding  tissues. 

Wlien  death  is  not  immediate,  the  patient  will  complain  of  an  acute 
and  constant  pain  radiating  from  the  seat  of  injury,  so  peculiar  indeed 
that  “ the  intensity  of  it  absorbs  the  whole  mind  of  the  patient,  who, 
within  an  hour  from  the  enjoyment  of  perfect  health,  expresses  his 
serious  and  decided  conviction  that  if  the  pain  be  not  speedily  alle- 
viated he  must  die.”  Vomiting  is  a constant  symptom,  first  of  the 
contents  of  the  stomach,  and  often  afterwards  of  blood;  coUapse, 
rigors,  and  syncope  are  often  met  with. 

Incomplete  rupture  of  the  coats  of  the  stomach  is  found  sometimes 
after  death,  and,  in  Guy’s  Museum  (Prep.  1817^^)  there  is  the  stomach 
of  a child  set.  7,  in  which,  from  a sudden  blow  upon  the  distended 
viscus,  the  mucous  membrane  was  detached  and  lacerated  in  a remarkable 
manner. 

Rupture  of  the  intestines,  both  large  and  small,  is  a somewhat  common 
form  of  abdominal  injury,  and  may  be  produced  by  a fall,  a blow,  the 
passage  of  a wheel  over  the  abdomen,or  even  violent  muscular  exertion. 
Hennen  (‘  Military  Surgery  ’)  gives  a case  where  a soldier  received  a 
contusion  of  the  abdomen,  and  sloughing  of  the  integument  followed 
with  artificial  anus,  yet  in  six  months  the  faeces  resumed  their  natural 
course  and  a recovery  took  place.  In  Guy’s  museum  there  is  a specimen 
(Prep.  1851®®)  of  perforation  of  the  small  intestines  of  a man  who  had 
received  a kick  from  a horse  and  died  thirteen  days  after  the  accident 
with  extensive  peritonitis,  from  faecal  effusion.  Prep.  1851®®  consists 
of  a portion  of  jejunum,  taken  from  a man  who  had  been  kicked 
in  the  abdomen,  tlie  injury  being  quickly  followed  by  symptoms  of  ex- 
travasation and  death  in  forty-eight  hours ; Prep.  1850®®  was  taken  from 
a case  of  perforation  of  small  intestine  from  the  kick  of  a horse,  termi- 
nating in  death  in  twenty-four  hours ; No.  1851®®  is  a portion  of  jejunum 
in  which  are  two  openings  through  which  the  mucous  membrane  is 
inverted  and  resulting  from  a kick  in  the  abdomen ; No.  1851®*  is  an 
example  of  laceration  of  the  jejunum  in  which  the  bowel  is  com- 
pletely divided.  It  was  taken  from  a man  set.  37,  who  had  been  run  over 
by  a cart,  and  lived  twenty-four  hours.  Lastly,  the  specimen  marked 
1851®^  is  from  a case  that  occurred  in  the  practice  of  my  father. 
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the  late  Mr.  T.  E.  Bryant  of  Kennington,  and  is  a portion  of  ileum 
in  the  coats  of  which  there  is  a small  perforation,  the  injury  being 
produced  by  running  against  a post,  and  followed  by  collapse,  from 
which  the  patient  did  not  rally,  but  died  on  the  third  day. 

Cases  are  also  on  record  in  which,  after  an  injury,  a portion  of  intes- 
tine has  sloughed  and  subsequently  passed  per  rectum,  a recovery  taking 
place.  In  the  Anatomical  Museum  of  the  University  of  Edinburgh 
several  such  preparations  exist. 

The  duodenum  is  rarely  ruptured,  its  position  protecting  it ; never- 
theless such  an  accident  does  occur.  Taylor,  in  his  ‘Medical  Juris- 
prudence,’ gives  a case,  where  a boy  aet.  13,  after  a blow  on  the 
abdomen,  walked  a mile  with  but  little  assistance,  and,  when  he  died 
(thirteen  hours  after  the  accident),  the  duodenum  was  found  to  be 
completely  ruptured  across. 

The  jejunum  is  doubtless  more  frequently  ruptured  than  any  other 
part  of  the  intestines,  its  fixed  position  rendering  it  liable  to  be  torn 
away  from  the  duodenum  by  such  an  injury  as  the  passage  of  a wheel 
over  the  abdomen.  Poland  gives  fourteen  examples  of  this  kind,  and 
in  half  of  these  the  laceration  was  at  its  upper  part.  In  one  case,  after 
death,  three  or  four  pints  of  thin  pink-coloured  fluid  was  found  iu  the 
abdomen,  probably  the  iced  w'ater  of  which  he  had  freely  partaken  after 
the  accident,  and  in  all,  death  took  place  from  collapse  and  peritonitis. 

The  ileum  is  also  frequently  ruptured,  and  most  commonly  from  a 
direct  blow  or  fall  on  a hard  body.  In  the  majority  of  such  cases  there 
is  no  external  mark  of  injury,  and  frocal  effusion  with  peritonitis  are 
the  usual  causes  of  death.  When  the  rupture  is  large,  little  hope  exists 
of  a recovery ; when  small,  such  a hope,  however,  may  be  entertained. 

When  a patient  is  the  subject  of  hernia  and  receives  a blow  upon  the 
tumour,  a ruptured  intestine  may  doubtless  take  place.  Aston  Key  made 
this  the  subject  of  a memoir  in  the  ‘ Guy’s  Keps.’  for  1842,  and  Poland 
has  collected  many  such  cases  in  the  same  periodical  for  1858.  Rupture 
of  the  gut  is  the  usual  result  of  such  an  accident,  and  when  it  occurs, 
a fatal  termination  is  to  be  expected.  When  the  bowel  is  only  bruised, 
however,  it  may  recover  or  slough,  and  be  followed  by  an  artificial  anus. 

In  none  of  these  cases  should  any  attempt  at  reduction  be  made, 
when  symptoms  of  inflammation  or  of  injury  are  severe.  The  surgeon 
should,  however,  explore  the  sac.  In  all  recorded  cases  where  the  bowel 
was  returned,  a fatal  result  took  place. 

The  large  intestine  is  rarely  ruptured  from  violence.  When  over- 
distended  from  fffical  accumulation  the  result  of  stricture  or  otherwise, 
such  a result  may  ensue ; but,  under  ordinary  circumstances  it  is  too 
well  protected.  I have,  however,  known  florid  blood  to  flow  from  the 
bowel  after  an  abdominal  contusion,  and  have,  from  that  fact,  suspected 
some  laceration  of  the  colon. 

Treatment. — The  chief  point  to  insist  on  is  the  absolute  necessity 
of  treating  every  case  of  injury  to  the  abdomen  with  excessive  caution, 
as  very  severe  mischief  may  be  caused  by  violence  and  yet  the  im- 
mediate symptoms  not  be  marked.  Collapse  after  the  injrj-y,  as  has 
been  shown,  is  by  no  means  a necessary  consequence ; for  rupture  of 
the  intestine  itself  may  take  place  without  exciting  such  a condition ; 
indeed,  a patient  may  walk  after  a ruptured  liver  or  intestine.  The 
surgeon,  therefore,  should  be  guarded  in  his  prognosis  as  well  as 
careful,  w'atchful,  and  expectant  in  treatment. 
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In  every  case  absolute  rest  should  he  secured  and  maintained.  If  the 
injury  be  slight,  convalescence  will  soon  be  established  by  such  treat- 
ment ; if  severe,  secondary  bad  results  may  be  prevented,  and,  at  any 
rate,  be  relieved.  No  case  of  abdominal  injury  can  be  pronounced  well 
within  a fortnight. 

If  local  tenderness  exists,  fomentations  or  cataplasms  should  be 
used ; and  if  it  amounts  to  pain,  leeches  in  large  numbers  (twenty  or 
thirty)  must  be  applied.  In  some  cases,  however,  the  application  of 
ice  gives  more  relief.  Opium  should  always  be  given  in  small  and 
repeated  doses,  as  it  allays  pain,  assists  wonderfully  in  maintaining  ; 
rest  to  the  injured  peritoneum  and  viscera,  and  tends  materially  to 
arrest  inflammatory  action. 

The  patient  should  be  kept  free  from  all  excitement,  and  as  little  i 
nourishment  administered  by  the  mouth  as  will  suffice  to  sustain  life  ) 
if  the  intestines  are  believed  to  have  been  ruptured,  starvation  treat-  ] 
ment  must  be  carried  out.  Whatever  is  given  should  be  liquid  and  cold. 
Milk  and  ice  is  the  best  and  simplest  combination,  and  upon  this  life 
can  be  sustained  without  difficulty.  If  great  thirst  exists,  ice  may 
be  given  j but  this  must  be  administered  with  caution,  as  the  case 
already  quoted  well  illustrates.  When  the  intestine  is  believed  to  be 
injured,  the  allowance  of  fluid  must  be  very  scanty,  the  patient’s 
powers  being  kept  alive  by  enemata  of  beef  tea  administered  in  small 
quantities,  say  three  or  four  ounces  repeated  at  short  intervals. 

On  no  account  ought  a purgative  to  he  administered.  This  rule  is 
golden  in  these  cases,  and  should  never  be  deviated  from;  as  by 
infringing  it  in  a careless  moment,  the  whole  of  nature’s  processes  in 
repairing  the  injury  may  be  undone,  and  irreparable  mischief  follow. 
Constipation  is  the  sign  of  a passive  condition  of  bowel  to  the  preser- 
vation of  which  all  our  treatment  is  directed,  a purgative  beiug  merely 
an  inntant,  and  in  its  effects  absolutely  destructive. 

In  all  cases  the  prognosis  and  treatment  should  be  most  guarded, 
cautious  and  expectant ; and,  in  all,  the  state  of  the  bladder  should  be 
well  attended  to,  for  retention  of  urine  from  disturbed  nerve  influence 
is  a common  accompaniment  and  must  not  to  be  overlooked. 

Rupture  of  the  kidney  is  an  accident  from  which  recovery  is  more 
common  than  from  any  other  viscus.  Its  position  in  the  loins  outside 
the  peritoneal  cavity,  being  doubtless  a sufficient  explanation  of  this 
fact;  indeed,  when  not  very  severe  and  uncomplicated  with  other 
injuries,  such  cases  usually  do  well.  It  is  generally  known  by  an  attack 
of  hsematuria  and  local  pain  following  a blow  on  the  lumbar  region. 
The  hsematuria  may  be  but  slight  and  passing,  or  not  show  itself  till 
the  second  day.  It  may  cease  also  after  the  lapse  of  two  or  three 
days,  when  it  is  probable  that  only  a contusion  of  the  kidney  had 
taken  place,  for  in  more  severe  injuries  the  bleeding  may  last  fifteen 
days  or  even  more.  At  times  clots  will  be  passed,  assuming  the  shape 
of  the  ureter,  and  I have  before  me  the  notes  of  some  half  dozen 
cases  in  which  these  symptoms  were  present,  and  from^which  recovery 
took  place.  These  clots,  however,  at  times  give  rise  to  retention  of 
urine  by  blocking  up  the  urethra.  Retraction  of  the  testicle  is  au 
occasional  symptom,  and  so  is  pain  in  the  course  of  the  ureter. 

The  treatment  to  be  pursued  in  these  cases  is,  rest  in  bed  and  milk 
diet.  In  some  cases  where  the  bleeding  is  profuse,  a grain  of  the  acetate 
of  lead  may  be  given  with  half  a grain  of  opium  three  times  a day,  or 
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gallic  acid  in  ten-grain  doses.  The  tincture  of  ergot  in  full  doses  is 
also  a valuable  drug  under  similar  circumstances.  Opium,  however, 
should  be  given  with  caution. 

When  the  organ  is  crushed,  the  injury  is  likely  to  be  complicated 
with  other  mischief,  and,  under  such  circumstances,  peritonitis  and 
haemorrhage,  singly  or  combined,  generally  prove  fatal.  When  the 
i organ  is  single  and  becomes  injured,  a fatal  result  is  also  likely  to  occur. 

I In  page  125  of  my  ‘ Clinical  Surgery  ’ I have  recorded  such  a case. 

When  peritonitis  exists,  opium  is  of  great  value ; where  urinary 
I abscess  in  the  loins  follows,  as  it  occasionally  does,  particularly  in  guu- 
, shot  wounds,  the  surgeon  must  make  a tree  incision  into  it  on  the 
outer  border  of  the  quadratus  lumborum  muscle. 

Eupture  of  the  ureter  was  first  noticed  by  Stanley  in  the  ‘ Med.-  Ruptured 
Chir.  Trans.,’  vol.  xxvii,  and  in  the  two  cases  he  related,  a fluctuating  ureter, 
tumour  formed  by  the  effusion  of  urine  existed  in  both.  Poland,  in  the 
‘ Guy’s  Rep.’  for  1868,  has  recorded  a third  case ; but  beyond  these  no 
others  are  on  record.  Four  cases  of  wounded  ureter  are,  however,  pub- 
lished by  Hennen  (‘  Mil.  Surg.’).  In  all  these  cases  it  seems  the  ureter 
1 was  ruptured  by  stretching,  its  renal  end  having  suffered;  and  1 have 
seen  two  of  these  which  occuived  in  the  practice  of  my  colleague  Mr. 

Howse. 

The  symptoms  are  very  obscure,  particularly  where  no  external  Symptoms 
wound  exists;  indeed,  there  are  none  to  indicate  the  nature  of  the  obscure, 
accident  in  its  early  stage.  At  a later  period  a lumbar  tumour  may 
appear  of  a cystic  nature  caused  by  the  retention  of  the  secreted  urine, 
and  there  may  he  more  or  less  peritonitis.  When  a lumbar  swelling 
exists,  tapping  the  cavity  should  be  performed,  the  operation  being 
repeated  from  time  to  time  as  the  fluid  re-collects,  the  kidney  in 
time  probably  ceasing  to  secrete.  When  this  treatment  fails,  there  is 
little  doubt  that  a free  opening  into  it  in  the  loin  is  the  correct  treat- 
ment. Under  other  circumstances,  the  case  must  be  treated  as  all  others 
of  abdominal  injury,  by  rest  aud  opium. 

Mr.  Holmes  records  in  the  ‘ Med.-Chir.  Trans.’  for  1877,  vol.  xlii.  Wounded 
an  interesting  case  of  wound  of  the  ureter  which  occurred  in  a boy  mt.  ureter. 

13,  where  a clasp  knife  had  entered  his  body  from  behind,  upwards  and 
outwards  just  on  the  right  of  the  middle  line,  and  about  on  the  level 
of  the  posterior  superior  spine  of  the  ilium.  The  wound  discharged 
urine  for  two  weeks  and  then  closed,  the  boy  recovering. 

Rupture  of  the  gall-bladder  has  been  recorded  as  the  result  of  acci-  Ruptured 
dent,  and  when  it  occurs,  death  is  usually  rapid.  The  accident  is  gad-bladder, 
marked  by  extreme  collapse  and  pain  in  the  seat  of  injury.  Poland, 
in  his  ‘ Fothergillian  Prize  Essay,’  has  given  us  such  a case,  and  Dr. 

Fergus,  in  the  ‘ Med.-Chir.  Trans.,’  vol.  xxxi,  has  recorded  another.  In 
one  the  death  occurred  from  collapse,  aud  in  the  other  from  peritonitis. 

Rupture  of  the  hepatic  duct  may  also  occur.  In  Poland’s  Fother-  Ruptured 
gillian  Essay  such  an  instance  is  recorded,  and  occurred  in  a boy  as  the  hepatic  duct, 
result  of  a blow  on  the  abdomen,  the  accident  being  quickly  fatal.  My 
friend  Dr.  Sutton  has  kindly  given  me  the  details  of  a second  case,  which 
took  place  in  the  London  Hospital  in  1867.  It  was  in  that  of  a man, 
ajt.  29,  who  was  knocked  down,  aud  the  wheel  of  a spring  dray  passed 
over  his  stomach.  He  felt  pain  in  the  right  hypochondriac  region 
directly,  and  “ had  hard  work  to  get  his  breath.”  Abdominal  pain 
increased  and  jaundice  appeared,  and  for  a month  he  kept  his  bed. 
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On  tbe  thirtieth  day  after  the  accident,  as  he  did  not  improve,  he  was 
admitted  into  the  London  Hospital,  under  Drs.  Herbert  Davies 
and  Sutton.  Then  he  had  abdominal  pain,  tenderness,  and  disten- 
sion. ^ There  was  distinct  ascitic  fluctuation  over  the  abdomen,  and 
deep  jaundice.  He  sank  eight  days  after  his  admission,  and  thirty- 
eight  days  after  the  accident.  The  autopsy  revealed  the  fact  that  the 
hepatic  duct  was  torn  across  a quarter  of  an  inch  above  the  spot  where 
the  cystic  joins  the  common  duct;  no  other  part  of  the  liver  was 
injured.  The  abdominal  cavity  contained  quarts  of  olive-green  bile- 
stained  fluid,  and  the  peritoneum  was  covered  with  yellow  matter  of 
the  colour  and  consistence  of  paint,  which  was  found  to  be  inspissated 
bile. 

Rupture  of  the  urinary  bladder  without  fracture  of  the  pelvis  is  also 
to  be  met  with  as  the  result  of  some  abdominal  injury,  and,  when  it 
occurs,  is  usually  due  to  external  violence  applied  to  a distended  organ. 
As  a rule  the  rupture  takes  place  at  its  posterior  wall,  the  urine  escaping 
into  the  peritoneal  cavity,  and  rapidly  causing  death.  In  exceptional 
cases  it  affects  the  anterior  wall,  when  the  urine  infiltrates  the  cellular 
tissue  of  the  pelvis.  Birkett  tells  us  ('  Holmes’s  Surgery,’  vol.  ii)  that, 
with  three  exceptions,  all  the  cases  recorded,  terminated  fatally.  In 
one  only  of  these  three  was  the  peritoneum  involved  (Chaldecott’s 
case,  ‘ Prov.  Med.  Surg.  Journ.,’  1846),  in  the  other  two  the  extravasa- 
tion was  into  the  pelvic  connective  tissue.  Dr.  Stephen  Smith,  of 
New  York,  in  an  able  monograph,  1851,  reports  five  cases  of  recovery 
out  of  seventy-eight,  these  figures  not  including  one  of  Birkett’s 
(Porter’s  case),  consequently  the  recoveries  reported  amount  to 
six. 

The  symptoms  of  the  injury  are  mostly  collapse,  preceded  by  severe 
abdominal  pain  and  ineffectual  attempts  to  micturate.  When  life  be 
prolonged  peritonitis  more  or  less  acute  will  appear.  Dr.  Smith  reports 
three  cases  in  which  the  inability  to  urinate  continued,  and  twelve  in 
which  it  returned  on  the  second  or  a later  day. 

Rupture  of  the  bladder  with  fracture  of  the  pelvis  likewise  occurs. 

If  the  surgeon  be  induced  to  pass  a catheter  from  the  ineffec- 
tual efforts  of  the  patient  to  pass  urine,  it  will  often  happen,  that  no 
success  will  be  achieved,  but  in  some  cases,  a vast  amount  of  fluid  will 
be  withdrawn,  the  catheter  under  these  circumstances  having  doubtless 
been  passed  through  the  rent  in  the  posterior  wall  of  the  organ  into 
the  peritoneal  cavity.  I have  known  a case  where  several  pints  of 
fluid  were  drawn  off  under  these  circumstances. 

Treatment. — When  anytime  exists  for  treatment,  the  indications  are, 
to  allow  of  a free  exit  for  the  urine  as  soon  as  secreted,  and,  to  check 
peritonitis.  A certain  amount  of  peritonitis  must  be  looked  upon  as 
beneficial,  as  it  tends  towards  the  first  indication  of  treatment,  the 
prevention  of  extravasation,  but  any  excess  of  action  requires  prompt 
treatment.  Opium  is  without  doubt  the  best  drug  to  promote  this  end, 
a full  dose  of  the  solid  or  the  tincture  being  given,  and  followed 
up  to  maintain  its  action;  absolute  rest,  local  fomentations,  and  possibly 
leeches  are  valuable  adjuncts.  As  little  food  should  be  given  as  is 
absolutely  necessary  to  maintain  life,  and  ice  in  moderation  to  allay 
thirst.  The  bladder  should  be  kept  empty,  the  maintenance  of  a large 
catheter  in  the  viscus,  with  an  opening  in  the  end,  being  the  best 
method,  according  to  Birkett ; though  it  seems  probable  that  a free  iuci- 
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sion  through  the  perinseum  into  the  organ,  as  in  lithotomy,  is  the 
better  practice,  as  it  is  when  the  bladder  is  ruptured  from  a fracture  of 
the  pelvis. 

Injury  to  the  uterus,  when  large  from  pregnancy,  deserves  a passing  Injury  to 
notice,  for  such  cases  are  serious.  A contused  organ  may  inflame,  and  uterus. 

I be  followed  by  absorption  or  miscarriage,  or  should  pregnancy  con- 
i tinue,  its  structure  may  be  so  altered  as  to  be  liable  to  rupture.  I 
have  known  also  an  intra-uterine  fracture  of  a child’s  thigh  to  take 
place  as  a consequence  of  a fall.  In  obstetric  works  cases  are  recorded 
1 in  which  a distinct  rupture  of  the  organ  followed. 

Eupture  of  an  ovarian  cyst  from  a blow  is  also  recorded,  and,  under  Ruptured 
t certain  circumstances  a good  result  may  take  place ; all  obstetricians  ovarian  cyst. 

I have  met  with  such  cases.  As  a rule,  however,  a fatal  peritonitis 
! follows. 

Eupture  of  the  diaphragm  is  an  accident  that  occurs  in  practice,  but  Ruptured 
i difficult  to  diagnose.  It  is  generally  the  consequence  of  some  violent  ^aphragm. 

; injury,  such  as  a crush,  or  the  passage  of  a heavy  wheel  over  the 
waist.  In  such  cases  the  injury  is  complicated,  and  usually  with  hernia 
of  the  abdominal  contents  into  the  thorax.  This  injury  can  only  occur 
on  the  left  side.  Dr.  Wilks,  in  the  ‘ Lancet’  for  1858,  reported  three 
instances  of  this  diaphragmatic  hernia,  and  pointed  out  that  excessive 
' thirst  was  the  most  prominent  symptom  in  each.  I had  the  oppor- 
I tunity  of  seeing  these  three  cases,  and  others  since  have  come  under 
notice,  and  this  symptom  of  thirst  seemed  to  be  most  characteristic ; 
thirst  insatiable.  In  January,  1872,  a case  of  this  kind  came  under 
my  cai’e  with  this  symptom  well  marked. 

Wounds  of  the  Abdomen,  involving  Parietes  and  Viscera. 

The  parietes  of  the  abdomen  are  often  wounded  by  sharp  substances, 
whether  by  accident  or  design,  and  so  long  as  the  wounds  are  confined 
to  the  parietes  the  danger  is  small.  When  the  peritoneum  is  punctured 
or  perforated,  the  viscera  are  also  probably  involved,  and,  under  such 
circumstances,  the  case  becomes  serious.  In  rarer  instances  the  intes- 
tines protrude,  when  an  additional  element  of  danger  is  added. 

Wounds  of  the  parietes  alone  require  the  same  treatment  as  wounds  Wounds  of 
of  any  other  part.  The  surface  should  be  well  cleansed,  and  all  foreign  parietes. 
bodies  removed.  Hmmorrhage  should  be  arrested  by  torsion  or  ligature, 
and  the  edges  of  the  wound  brought  together  ndth  sutures.  In  deep  or 
' lacerated  wounds,  where  the  risk  of  suppuration  between  the  muscles  or 
fascia  is  great,  absolute  rest  in  the  horizontal  position  should  be  enjoined, 
the  muscles  being  thus  relaxed.  When  suppuration  appears,  the  sur- 
geon must  he  careful  to  let  out  all  fluid  either  by  reopening  the  wound, 
or,  by  a fresh  opening.  In  all  wounds  of  the  parietes,  the  surgeon 
should  be  particularly  careful  to  arrest  bleeding  at  once,  and  to  let  out 
anything  like  pus  as  early  as  possible.  All  'punctured  wounds  should 
‘ be  left  open ; when  bleeding  persists,  the  wound  should  be  enlarged  and 
\ the  vessel  secured. 

I Penetrating  wounds  of  the  parietes. 

f There  is  always  a diflfiiculty  in  diagnosing  these  cases ; that  is,  in  Penetrating 
I making  out  the  true  nature  of  the  accident,  more  particularly  in 
J punctured  wounds.  . Wien  the  depth  of  the  wound  is  known  by  the  Diagnosis 
I:  extent  of  insertion  of  the  ofEeuding  body  and  the  relative  position  of  difficult  as  to 

li  the  viscera  at  the  wounded  spot  also,  some  notion  as  to  its  nature  may  extent. 
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be  formed ; but  when  no  such  guide  cau  be  found,  the  surgeon  has 
to  rest  upon  other  evidence,  such  as  surmise  and  probabilities.  As  a 
rule,  where  want  of  evidence  is  felt,  it  is  well  to  treat  the  case  as 
serious.  All  penetrating  wounds  are  serious,  whether  incised,  lacerated, 
punctured,  or  guushot,  but  punctured  wounds  are  by  far  the  most 
common. 

When  the  viscera  are  uninjured,  there  will  be  a total  absence  of  all 
other  symptoms  beyond  the  parietal  wound,  and  these  negative  sym- 
ptoms afford  the  hest  positiveeoidence  of  the  simplenatureof  theaccident. 
When  the  viscera  are  injured,  there  will  generally  be  more  or  less  last- 
ing syncope,  or  collapse ; there  will  probably  be  severe  local  pain,  soon 
becoming  radiating  j there  wiU  also  frequently  be  vomiting,  possibly  of 
blood,  or  the  passing  of  blood  from  the  bowel  or  bladder.  If  life  is 
prolonged  there  will  be  peritonitis.  When  the  bowel  or  omentum  pro- 
trudes, when  the  fseces,  bile,  urine  or  blood  appear  at  the  wound,  the 
evidence  is  clear.  The  surgeon,  however,  will  find  much  help  from 
collateral  evidence  in  forming  an  opinion ; as,  the  size  of  the  woimd 
compared  with  the  instrument  that  inflicted  it;  the  position  of  the 
blood  stain  on  the  instrument;  the  force  with  which  the  blow  was 
struck ; the  direction  of  the  force  in  relation  to  the  position  of  the 
patient ; and  the  thickness  of  the  abdominal  parietes.  By  all  these  means 
an  approximate  opinion  may  be  formed,  but  in  no  case  can  a positive 
diagnosis  be  made  with  certainty.  Under  aU  circumstances,  however, 
the  treatment  must  be  the  same. 

Rest. — Absolute  rest  being  an  essential  point,  no  movement  should 
be  allowed,  not  even  for  passing  the  evacuations.  Opium  in  moderate 
or  fuU  doses,  according  to  circumstances,  is  also  demanded,  it  being 
well  to  keep  a patient  under  its  influence  for  several  days,  by  giving 
one  grain  every  four  or  six  hours.  Low  diet,  that  is,  milk  diet,  should 
be  allowed,  all  food  being  given  cold  and  in  small  quantities;  ice  to 
suck  is  refreshing.  Purgatives  should  on  no  account  be  given  tiU  the 
nature  of  the  case  is  declared.  With  respect  to  local  treatment,  the 
greatest  simplicity  should  be  employed.  The  wound  should  be  cleansed, 
and  all  bleeding  vessels  secured,  but  anythuig  like  an  exploration  of 
the  woimd  is  to  be  condemned.  All  probing,  fingering,  or  manipulating 
the  wound  should  be  avoided  as  dangerous  and  only  pertaining  to  sur- 
gical curiosity. 

The  abdominal  muscles  should  always  be  relaxed  by  position,  and  the 
edges  of  the  wound,  when  it  is  large,  brought  together  by  sutures. 
Water  dressings  should  then  be  applied.  Punctured  wounds  when 
perforating,  like  others,  should  be  left  open.  Even  after  the  lapse  of 
some  days,  when  no  symptoms  of  wounded  viscera  appear,  the  same 
caution  should  be  observed,  two  or  three  weeks  being  always  allowed 
before  freedom  is  given.  Under  all  circumstances  the  condition  of  the 
bladder  should  be  inquired  into. 

Penetrating  Wounds,  with  protruding  Viscera. 

It  is  hardly  necessary  to  remark  that  the  special  risk  of  any  of  these 
cases  is  determined  greatly  by  the  viscus  that  is  involved,  and  the 
amount  of  injury  it  has  sustained.  Thus,  a penetrating  abdominal 
wound  with  protruding  omentum  is  far  less  dangerous  than  when  hernia 
of  the  intestine  exists,  and  a protruding  womide'd  bowel  is  of  graver 
importance  than  an  uninjured  one.  It  is  consequently  necessary  for 
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I the  sui’geon  ia  all  these  cases  mentally  to  run  over  the  position 
of  the  viscera,  in  order  that  he  may  form  an  opinion  as  to  the 
probabilities  of  the  case.  Fig.  253  will  refresh  his  memory  on  these 
points. 

“ Of  the  hollow  viscera  any  portion  of  the  intestinal  canal  may  be 
protruded,  fi’om  the  stomach  to  the  sigmoid  flexure,  according  to  the 

Fig.  253. 


0 situation  and  degree  of  distension  of  the  viscera.  The  small  intes- 
» tines  most  frequently,  next  the  large,  then  the  stomach,  and,  lastly, 
! the  caecum.  Of  the  solid  viscera  the  omentum  is  by  far  the  most 

1 common,  and  is  often  associated  with  that  of  the  viscera.”  (Poland’s 
t ‘Prize  Essay.’) 

1 In  small  wounds  a limited  hernia  of  the  abdominal  contents  can 
T VOL.  I.  39 
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alone  take  place,  but  when  it  occurs,  the  protruded  viscus  is  very 
liable  to  bo  strangulated.  In  large  wounds,  the  hernia  will  probably 
be  of  greater  extent,  but  their  constriction  is  rare. 

When  omentum  protrudes  through  a recent  wound  and  is  unin. 
injured,  it  should  be  washed  by  means  of  a stream  of  water 
squeezed  over  it  from  a sponge  or  emitted  from  a syringe,  and  returned 
with  all  gentleness,  the  patient  being  placed  in  such  a position  as  to 
relax  the  injured  muscles.  The  wound  should  never  be  enlarged  to 
allow  of  the  return  of  omentum  When  the  omentum  has  been 
extruding  for  some  time,  aud  is  congested  from  incarceration  or  stran- 
gulation, when  it  has  become  inflamed  or  perhaps  sloughing,  it  is  well 
to  leave  the  mass  alone,  at  least,  it  is  not  wise  to  make  any  attempt  at 
its  reduction.  As  time  goes  on  and  the  projecting  mass  swells  and  granu- 
lates, it  may  be  well  to  ligature  the  whole  in  halves.  This  should  not, 
be  done,  however,  for  at  least  two  weeks  after  its  protrusion.  During 
this  time  the  greatest  quiet  should  be  enforced,  aud  moderate  doses  of 
opium  given  with  liquid  food.  After  a few  days,  all  fear  of  peritonitis 
will  have  passed.  Some  prefer  not  to  interfere  with  the  protrusion, 
in  the  belief  that  it  will  wither  up  sooner  or  later,  but  such  a process  is 
tedious,  and  the  application  of  a ligature  to  it,  moreover,  in  halves  is 
rarely  attended  with  any  risk.  If  the  omentum  is  much  bruised  or  torn 
at  the  time  of  injury,  such  injured  portions  may  be  cut  off  and  all 
divided  vessels  secured. 

When  the  bowel  protrudes  through  the  wound  and  is  uninjured, 
it  should  be  cleansed  aud  returned  under  all  circumstances,  the 
wound  being  carefully  enlarged  in  the  course  of  the  muscular  fibres  for 
the  pm'pose,  should  its  reduction  be  otherwise  impossible.  To  facilitate 
this,  the  muscle  should  be  relaxed,  and  the  parts  last  descended,  returned 
first.  In  returning  the  intestine  the  pressure  should  be  directly  back- 
wards ; if  made  obliquely,  the  bowel  may  be  pushed  up  beneath  the 
fascia  or  muscles,  and  thus  outside  the  peritoneum.  The  wound  should 
be  closed  by  sutures  aud  treated  as  already  described. 

When  the  protruded  bowel  is  gangrenous,  it  must  be  left  in  sit'd  to 
slough  and  that  an  artificial  anus  may  form,  the  wound  in  the  abdo- 
minal parietes  being  enlarged;  but  where  there  is  a prospect  of  its 
recovery,  the  abdominal  cavity  is  its  best  place. 

When  the  intestine  is  wounded  and  the  opening  a mere  prick, 
through  which  no  intestinal  contents  exude,  the  bowel  may  be  returned, 
a few  hours  being  enough  for  the  wounded  part  to  become  sealed  by 
plastic  exudation  and  repair  to  be  completed.  When  the  mucous  lining 
protrudes,  the  opening  should  be  tied  by  a single  ligature.  When  the 
wound  is  sufficiently  large  to  permit  of  the  escape  of  the  visceral  con- 
tents, it  must  be  stitched  up  with  one  of  the  forms  of  suture  seen  in  Fig. 
35  or  254,  cleaned  and  returned,  the  ends  of  the  sutures  being  cut  off 
close. 

When  the  wound  involves  nearly  the  whole  calibre  of  the  botcel, 
it  is  wiser  to  stitch  the  edges  of  the  bowel  to  those  of  the  w'ound, 
thereby  making  an  artificial  anus,  than  to  stitch  the  two  divided 
ends  of  the  intestine  together,  and  to  return  the  whole  into  the 
abdominal  cavity.  Pollock  (‘  Holmes’s  Surgery,’  vol.  ii)  says,  how- 
ever, if  the  division  be  caused  by  a clean  sharp  instrument,  the  ex- 
tremities may  be  brought  together  with  sutures  and  returned ; but 
if  the  separation  be  the  result  of  an  irregular  lacerated  wound,  as 
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from  gunshot,  &c.,  we  should  not  hesitate  to  fix  the  edges  to  the 
external  wound,  and  risk  the  chance  of  an  artificial  anus.  When 
the  bowel  is  stitched  to  the  edges  of  the 
external  wound  care  should  he  taken  to 
maintain  the  line  of  the  canal  as  much  as 
possible  and  not  to  draw  the  intestine  more 
out  of  its  position  than  is  absolutelj'  neces- 
sary. 

The  general  and  local  treatment  of  all 
these  cases  is  similar  to  that  already  laid 
down  for  the  treatment  of  other  abdominal 
and  visceral  injuries. 

Penetrating  abdominal  wounds  compli- 
cated with  wounds  of  the  viscera,  but  with- 
out protrusion,  are,  doubtless,  far  more 
serious  than  any  that  have  been  hitherto 
considered,  and  their  effects  depend  greatly 
on  the  condition  of  the  viscus  when 
wounded.  Thus  the  puncture  of  a distended 
stomach,  intestine,  or  bladder,  will  to  a cer- 
tainty be  followed  by  extravasation  into 
the  abdominal  cavity,  and,  as  a result,  by 
great  shock  and  diffuse  peritonitis ; whereas 
these  organs,  when  empty,  and  therefore  con- 
tracted, may  receive  a limited  injury  without 
any  such  consequences  taking  place,  local 
inflammation  rapidly  arising  under  these  circumstances  and  sealing  the 
wound. 

Nevertheless,  remarkable  cases  of  recovery  after  impalement  are  on 
record,  and  not  the  least  is  that  of  a boy,  mt.  11,  who  fell  upon  a rick- 
stake,  the  stake  penetrating  his  body  for  seventeen  and  a half  inches. 
It  entered  the  abdominal  cavity  in  the  right  groin,  beneath  Poupart’s 
ligament,  passed  through  it  to  the  left  side  into  the  thorax,  through 
the  diaphragm — displacing  the  heart  and  pushing  it  to  the  right  side 
of  the  sternum — into  the  left  lung  and  passed  out  of  the  chest 
between  the  seventh  and  eighth  ribs  into  the  axillary  space.  The 
stake  was  removed  four  hours  after  its  introduction,  and  not  a tea- 
spoonful of  blood  was  lost.  Some  intestine  which  protruded  from 
the  wound  in  the  groin  w'as  replaced,  and  the  inguinal  wound 
stitched  up.  Opium,  with  calomel,  was  freely  given  subsequently,  and 
in  six  w'eeks  the  hoy  was  able  to  sit  up,  play,  and  eat  his  ordinary 
food.  Five  months  after  the  accident  he  w'as  free  from  pain,  and  able 
to  walk  freely.  The  case  occurred  in  the  practice  of  Mr.  Reynolds,  of 
Thame,  Oxon,  and  is  recorded  in  the  ‘Med.  Times  and  Gaz.,’  Sept.  23, 
1871.  The  chief  risks  of  wounds  of  the  viscera  when  the  solid 


Illustrating  one  form  of  appli- 
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For  another  »i</«  Fig.  35,  p.  146. 


organs  become  implicated  are  haemorrhage,  and  when  the  hollow,  extra- 
vasation. When  the  contents  of  the  wounded  organ  escape  externally 
through  the  wound,  the  danger  of  the  case  is  undoubtedly  lessened. 
When  the  stomach  is  supposed  to  be  wounded  by  a puncture  the 
utmost  care  is  called  for  to  prevent  the  administration  of  any  food  j 
indeed  nothing  should  enter  the  stomach  for  several  days,  and  life 
should  be  maintained  by  nutrient  enemata,  because  to  excite  any 
action  of  the  organ  would  undo  what  nature  may  have  done  for  the 
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repair  of  the  injury,  and  thus  jeopardise  life  by  increasing  the  risk  of 
extravasation. 

When  the  intestine  is  wounded  or  suspected  to  have  been  wounded, 
the  same  care  is  necessai’y,  although  ice  or  iced  milk  in  limited  quan- 
tities, may  be  allowed  to  satisfy  thirst. 

Opium.  Opium  of  course  should  be  given,  and  is  best  administered  by  sup- 

positories— the  morphia  suppositories  of  the  pharmacopoeia  being  the 
best  preparation  to  employ  in  all  cases  of  abdominal  surgery.  The 
principles  of  treatment,  however,  are  the  same  as  have  been  laid  down 
Wound  to  be  in  former  pages.  In  all  penetrating  wounds  of  the  abdomen  in  which 
left  open.  any  evidence  of  wounded  viscera  exists,  the  local  wound  should  he  left 
open,  or  covered  only  with  a loose  covering ; for  to  close  the  wound  so 
as  to  prevent  the  escape  of  the  contents  of  the  wounded  viscus  ex- 
ternally, would  be  to  close  the  only  gate  through  which  return  to  health 
is  possible. 

Abnormal  Anus,  Faecal  Fistula. 

Faecal  fistula.  Confining  the  term  “ artificial  anus'’  to  the  surgical  operation  of 
forming  an  anus  otherwise  than  natural  for  the  relief  of  intestinal  ob- 
struction, whether  by  colotomy  or  enterotomy,  an  “abnormal  anus,” 
or  intestinal  fistula— fistula — or  an  unnatural  communication 
between  the  intestinal  canal  and  the  outside  of  the  body,  is  generally 
the  result  of  a sloughing  or  ulcerating  bowel  in  strangulated  hernia ; 
although  it  may  occur,  either  from  a wound  of  the  intestine  from  some 
external  cause,  or,  from  a perforation  of  the  intestine  from  an  ulcerat- 
ing process  originating  from  within. 

When  it  follows  a hernia,  the  opening  is  usually  at  the  neck  of  the 
hernial  sac;  when  it  follows  a wound,  at  the  seat  of  injury;  when  it  is 
the  result  of  some  ulcerative  process  originating  from  within,  the  fsecal 
abscess  may  burrow  into  the  pelvis  (opening  into  the  vagina,  bladder, 
or  even  bowel  again),  or  between  the  abdominal  muscles,  and  make  its 
appearance  in  the  groin,  iliac  fossa,  or  loin.  When  the  opening  is  large 
and  direct  into  the  bowel  it  has  been  called  “ artificial  anus ;”  when 
small,  indirect,  or  fistulous,  “ faecal  or  intestinal  fistula.” 

Wheu  wound  The  most  important  point,  however,  connected  with  this  subject  has 
small.  reference  to  the  amount  of  intestine  involved.  When  only  a small  por- 

tion of  its  calibre  has  been  lost,  the  fistula  generally  will  be  small ; when 
a large  portion  of  its  calibre  or  a whole  knuckle  has  been  involved,  the 
When  wound  faecal  orifice  will  be  large.  Under  these  circumstances  the  two  orifices 
is  large.  communicating  with  the  upper  and  lower  ends  of  the  bowel  respectively 
b°tw'°n  the  generally  be  made  out,  a fold  of  membrane  formed  by  the  junction 
two'^ends.  ^ of  t,he  bent  tube  standing  as  a partition  between  the  two  portions  of 
the  gut.  At  times,  this  partition  will  project  so  far  forward  as  to  close 
completely  the  orifice  of  the  lower  part  of  the  bowel,  and  this  is  the 
usual  state  of  affairs  when  a complete  knuckle  of  bowel  has  been 
involved  in  the  disease,  and  under  these  circumstances  a cure  by 
natural  processes  is  almost  impossible.  At  other  times,  the  partition 
will  be  but  limited,  and  a portion  only  of  the  contents  of  the 
bowel  will  pass  externally,  the  other  portion  taking  its  normal 
course  downwards  towards  the  anus,  when  it  is  more  than  probable 
that  nature  alone,  or  but  slightly  assisted  by  art,  will  effect  a cure. 
Prolapse  of  When  the  orifice  is  large,  there  is  almost  always  some  prolapse  of  the 
bowel.  bowel.  Under  all  these  conditions,  the  intestines  within  the  abdo- 
men are  closely  connected  by  means  of  adhesions  to  the  external 
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orifice;  the  serous  surface  of  the  intestine  becoming  firmly  fixed  to 
that  of  the  opening  in  the  abdominal  parietes.  Bej'ond  these  adhe- 
sions it  is  rare  to  find  other  coils  of  intestine  adherent  about  the 
part ; on  the  contrary,  the  parts  are  otherwise  usually  so  free  that 
coils  of  bowel  will  be  found  separating  the  two  portions  of  intes- 
tine that  are  adherent  at  the  wound,  and  may  so  dip  down  between 
them  as  to  push  forward  a serous  sac  into  the  artificial  opening,  and 
even  to  form  a hernia.  The  nature  of  the  discharging  fiuid  will  Discharge 
fairlv  indicate  the  portion  of  the  bowel  involved : when  well-formed  howel 
fa3ces  pass,  the  large  or  lower  part  of  the  small  intestine  is  probably  the  diai/nosis. 
seat ; when  the  fluid  is  thin  and  inoffensive,  the  jejunum?  is  indicated. 

The  yellow  semi-faeculent  contents  of  the  ileum  can  generally  be 
recognised.  The  nearer  the  opening  is  to  the  stomach  the  worse  is  Prognosis, 
the  prognosis,  as  nutrition  under  such  circumstances  must  be  seriously 
interfered  with.  The  nearer  it  is  to  the  lower  end  of  the  canal,  the 
better  are  the  prospects  of  life. 

Treatment. — Wien  the  orifice  is  fistulous  and  the  canal  below  the  Treatment, 
fistula  is  fairly  open  for  the  passage  of  fseces,  a cure  may  with  some 
certainty  be  looked  for  by  natural  processes,  and  such  a result  is  by  no 
means  unusual  in  the  artificial  anus,  which  is  met  with,  after  the  return 
of  a small  hernia  into  the  abdomen,  and  particularly  of  a femoral.  In  pjjiiativc 
i these  cases  the  surgeon  has  little  more  to  do  than  to  keep  up  the 
I strength — giving  simple  nutritious  diet,  maintaining  perfect  cleanli- 
ness of  the  wound,  and  applying  gentle  pressure  to  the  part.  When 
the  fistulous  communication  is  larger,  the  same  treatment  must  be  em- 
ployed, though  with  less  hope  of  success.  Lawrence  recommended 
the  constant  use  of  a truss  in  these  cases  to  prevent  prolapsus,  and 
Pollock  strongly  advocates  the  importance  of  the  recommendation.  Use  of  truss, 
adding,  that  “ a compress  of  linen  placed  on  the  opening,  with  a larger 
pad  over  it,  and  a truss  applied  over  the  whole,  will,  in  a great  measure, 
restrain  the  contents  as  well  as  prevent  the  protrusion  of  the  bowel.” 

To  assist  the  contraetion  of  small  fistulm,  the  edges  may  be  cauterized 
or  even  pared,  a plastic  operation  being  justifiable  under  certain  cir- 
cumstances. 

With  respect  to  surgical  interference  in  these  cases,  the  recommen-  Surgical 
dations  I have  to  clffer  are  not  very  satisfactory.  Dupuy tren  suggested  erence. 
an  operation  to  get  rid  of  the  projecting  fold  or  septum  that  has  been  Dupuytren’s 
described.  He  did  this  by  an  instrument  called  an  enterotome,  a pair 
of  foreeps  with  one  blade  grooved,  into  which  the  other  closed,  the  pAead!  de 
approximation  of  the  blades  being  regulated  by  a screw.  The  septum  M6d.,’  1828. 
w-as  crushed  between  the  blades  and  so  held  till  its  destruction  was 
effected.  The  instrument,  as  a rule,  came  away  about  the  seventh  day, 
and,  Dupuytren  says,  “ by  the  division  and  loss  of  substance,  the  ridge 
and  the  double  septum  which  separate  the  two  ends  of  the  bowel  are 
destroyed  so  as  to  re-establish  the  interrupted  communication  between 

!them,  and  restore  the  natural  course  of  the  aliment  and  faeces.” 

Jobert  advises  the  pressure  of  the  instrument  to  be  gradual,  fatal 
cases  having  occurred  when  Dupuytren’s  rapid  process  has  been 

5 employed.  The  theory  of  this  operation  is  good ; and  is  based  on 
nature’s  own  processes ; for  I have  seen  the  septum  of  an  artificial 
I anus  ulcerated  through,  by  natural  processes,  leaving  an  opening 
% through  which  faeces  passed  from  the  upper  to  the  lower  bowel,  a 
I narrow  band  above,  alone  existing  to  prevent  a freer  faeculent  flow. 
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The  success  of  the  operation  has  also  been  good;  inasmuch  as  out 
of  forty-one  operations  recorded  by  Dupuytren,  twenty-nine  recovered, 
nine  were  relieved,  and  three  died.  In  this  country,  the  operation  has 
been  little  practised.  Dr.  Buchanan  of  Glasgow,  however,  has  recorded 
a successful  case.  (‘  Edin.  Med.  Jour.,  1869.) 

When  A f meal  abscess  has  formed  in  the  abdominal  walls,  the  sooner 
it  is  opened  the  better,  and,  when  opened,  the  incision  should  be  free. 
In  abscesses  connected  with  the  emeum  or  its  appendage,  this  rule  is 
important,  and,  if  acted  upon  good  results  may  be  anticipated.  For 
intestinal  fistula  opening  directly  into  the  vagina  little  c^n  be  done 
surgically  beyond  attending  to  the  general  condition  of  the  patient, 
giving  nutritious  food,  though  not  such  as  is  likely  to  distend  the 
bowel,  and  observing  perfect  cleanliness  of  the  passage.  The  external 
opening  should  be  enlarged,  however,  if  anything  like  retained  pus 
exist.  Under  these  circumstances,  a natural  recovery  may  take  place. 
In  recto- vaginal  fistula,  plastic  operations  are  most  successful. 

When  the  bowel  has  ulcerated  into  the  bladder,  natural  processes 
appear  to  be  rarely  capable  of  effecting  a cure,  and,  under  such  circum- 
stances, to  save  the  patient  from  the  miseries  caused  by  the  passage  of 
solid  faces  into  the  bladder,  the  operation  of  colotomy  may  be  enter- 
tained. I have  performed  this  operation  on  four  occasions  under  these 
circumstances  with  success,  the  operation  in  all  giving  great  relief. 
One  of  my  patients  is  now  (1878)  alive,  free  from  all  pain,  the  operation 
having  been  performed  on  July  5th,  1870  (‘ Clin.  Soc.,’ 1872).  In 
another  case  operated  upon  in  August  16th,  1869,  the  gentleman  lived 
to  March,  1875,  and  died  from  heart  disease  at  the  age  of  70.  The 
third  died  from  some  kidney  affection  some  months  after  the  operation 
(‘Med.  Chir.  Rev.,’  1869).  The  fourth  died  some  weeks  after,  from 
the  cancerous  affection  for  which  the  ojieration  was  demanded,  but  free 
from  all  pain. 

Foreign  Bodies  in  the  Stomach  and  Intestines. 

Foreign  bodies  are  often  taken  into  the  stomach  from  accident 
and  design,  and  the  records  of  cases  prove  that  from  the  absence 
or  mildness  of  symptoms,  no  surgeon  should  pronounce  against  the 
possibility  of  their  introduction.  They  are  passed  as  often  as  not  per 
anum  without  giving  rise  to  very  distressing  symptoms ; although 
when  retained  they  cause  nothing  but  evil.  Smooth  hard  bodies  such 
as  coins  and  stones,  as  a rule,  pass  readily  without  giving  rise  to  any 
or  other  than  slight  colicky  symptoms,  but  sharp  and  pointed 
bodies,  such  as  bones,  pins,  knives,  &c.,  give  rise  to  such  .as  vary 
according  to  the  position  of  the  intestines  at  which  they  become 
impacted. 

A foreign  body  taken  into  the  stomach  may  be  ejected  by  vomiting, 
discharged  externally  through  the  abdominal  parietes,  retained  in  the 
stomach,  or  passed  onwards.  In  Fig.  255  is  illustrated  a piece  of  iron 


Fjo.  255. 


Piece  of  iron  wire  discharged  from  abscess  in  abdominal  walls  after  having  been 
swallowed.  Natural  size. 
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wire  that  was  swallowed  hy  a female  lunatic,  ajt.  56,  on  March  10th,  Digdiarged 
1873.  The  symptoms  that  followed  were  so  slight,  that  some  exterually. 
douhts  as  to  the  occurrence  existed,  and  it  was  not  till  May  15th, 
two  months  later,  when  a swelling  was  detected  in  the  right  of  the 
umbilicus,  that  the  history  was  credited.  The  swelling  rapidly  increased 
and  opened  on  May  20th,  and  the  point  of  theirou  wire  projected.  This 
was  withdrawn  by  Dr.  T.  B.  Dyer,  the  surgeon  of  Colney  Hatch,  and  a 
rapid  recovery  followed,  no  single  bad  symptom  making  its  appearance. 

My  friend  Mr.  Lund,  of  Manchester,  has  likewise  recorded  a similar 
case  in  the  ‘ Liverpool  and  Manchester  Med.  Surg.  Reports’  for  1873. 

When  retained,  a foreign  body  may  rest  without  giving  rise  to  very 
serious  symptoms — a rare  result — or  set  up  ulceration  which  may  in 
its  turn  give  rise  to  a fatal  peritonitis.  In  the  more  fortunate,  it  will 
be  passed  on  through  the  canal  and  dischai'ged. 

To  prove  these  points,  the  reader  may  refer  to  Mr.  Pollock’s  article  in 
‘ Holmes’s  System,’  vol.  ii,  where  he  gives  a case  in  which  a lady  vomited 
a gold  plate  three  quarters  of  an  inch  long,  with  two  false  teeth,  after 
it  had  been  lodged  in  the  oesophagus  for  nineteen  and  in  the  stomach 
for  ninety-seven  days.  Anotlier  case,  that  of  Mr.  Taylor’s,  of  Edin- 
burgh, in  which  a patient  passed  per  anum,  three  days  after  swallow- 
ing it,  an  artificial  plate  with  six  teeth  an  inch  and  three  quarters 
long.  And  a third  is  on  record  in  which  a lady  passed  per  anum,  six  Mny  pass  per 
months  after  she  had  swallowed  it,  a plate  two  and  a quarter  inches  in  auum. 
diameter  wish  four  teeth. 

A remarkable  case  of  this  kind  has  been  recently  recorded  in  the 
Thirtieth  Report  of  the  Commissioners  in  Lunacy,  1876.  A woman 
ffit.  43  (hav'ng  made  previously  many  suicidal  attempts),  on  J uly  31st, 

1875,  swallowed  thirteen  screws,  each  screw  consisting  of  a body  2^ 
inches  long  and  ^ inch  thick,  a raised  collar  nearly  f inch  in  diameter, 
and  a square  head ; the  whole  thirteen  screws  weighing  24  ounces.  She 
was  fed  on  pudding  and  gruel,  morphia  was  injected  subcutaneously  to 
relieve  pain,  and,  after  a few  days  ounce  doses  of  castor  oil  were  given 
daily.  Onthe  forty-first  day,  the  first  of  the  screws  passed  by  the  bowel, 
and,  by  the  end  of  the  sixth  month,  the  last  came  away.  The  screws  in 
their  passtge  had  lost  4j  ounces  in  weight.  This  case  occurred  in  the 
Bristol  Asi^lum,  under  the  care  of  Dr.  Thompson.  Poland  has  also  re- 
corded in  lis  prize  essay  the  case  of  a lunatic  who  died  from  ulceration 
of  the  ducdcnum  owing  to  the  pressure  of  a spoon  handle  that  had  been 
swallowed  about  three  months  before,  with  thirty  others,  besides 
nails,  peblles  and  pieces  of  iron.  These  foreign  bodies  were  extracted 
from  the  stomach  after  death,  and  weighed  in  all  forty  ounces.  The 
most  conplcte  list  of  cases  of  foreign  bodies  in  the  digestive  canal 
will  be  fmnd  in  the  ‘ Union  Medicale  ’ for  November,  1874,  by  Dr. 

Mignon. 

In  Gu;’s  Museum  (Prep.  1800)  there  is  an  enlarged  and  thickened 
stomach  >f  a sailor  who  had  swallowed  clasp  knives.  He  was  mt.  23,  May  be 
and  in  lune,  1799,  he  swallowed  four  clasp  knives  which  were  rctahied. 
discharged  from  the  bowels.  In  March,  1805,  he  swallowed  from 
fifteen  t>  twenty  more,  after  which  his  health  became  impamed.  He 
vomited  ;he  handle  of  one  and  passed  portions  of  the  blades  of  others, 
and  in  liarch,  1809,  died  in  a state  of  exhaustion.  After  death  one 
blade  was  found  perforating  the  colon  opposite  the  kidneys,  but  without 
extravaation  of  foeces,  and  another  was  fixed  across  the  rectum,  lii 
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the  stomach,  too,  were  numerous  blades  partially  dissolved,  or  between 
thirty  and  forty  fragments  in  all. 

At  times,  intestinal  calculi  form  from  the  agglomeration  of  hair, 
husk,  particularly  oat  husks,  or  other  foreign  substances,  and  prove 
fatal.  Dr.  Down  has  recorded  such  a case  (‘  Path.  Trans.,’  1867),  in  a 
boy,  mt.  13,  who  died  of  exhaustion  after  15  days’  illness.  Not  many 
years  ago  I saw  an  artist,  set.  36,  who  died  from  intestinal  obstruction, 
through  whose  abdominal  walls  a globular  indurated  mass  was  readily 
felt  on  the  right  of  the  umbilicus.  I suspected  it  to  be  made  up  of 
hair,  for  he  was  in  the  habit  of  sucking  to  an  excess  the  paintbrushes 
of  his  pupils,  but  the  diagnosis  could  not  be  verified  after  death. 

Treatment. — Rest  in  the  horizontal  position  and  expectant  treat- 
ment are  in  these  cases  the  two  essential  points  to  be  observed,  and 
purgatives  should  on  no  account  he  given.  The  “ smasher,”  according 
to  Pollock,  who  constantly  swallows  false  coin,  when  caught  in  the 
act  of  passing  it,  avoids  purgatives,  hut  takes  a constipating  diet,  such 
as  hard-boiled  eggs  and  cheese,  together  with  his  usual  food,  thinking 
that  the  money  is  more  likely  to  be  caught  and  consequently  passed  in 
a bulky  stool  than  in  a liquid  one.  The  surgeon  should  act  on  this  i 
principle.  When  the  foreign  body  becomes  impacted  in  the  stomach 
or  intestine,  or  sets  up  inflammatory  actiou  and  peritonitis,  the  thought 
of  opening  the  abdomen  may  he  entertained ; that  is,  the  surgeon  may 
assist  natural  processes  when  they  are  doing  their  best  :o  get  rid  of 
the  foreign  substances  by  ulceration,  and,  when  the  foreign  body  is 
large  and  clearly  cannot  be  passed,  the  surgeon  should  open  the  stomach 
by  gastrotomy,  ten  cases  out  of  eleven  in  which  this  operation  has  been 
performed  having  recovered.  (Vide  paper  by  Dr.  Pooley,  cf  New  York, 

‘ Richmond  Med.  Journ.,’  April,  1875.) 

Gastrotomy  and  Gastrostomy. 

When  the  stomach  has  to  he  opened  for  the  removal  of  a foreign  body 
the  operation  is  rightly  described  as  that  of  "gastrotomy.”  When  the 
same  operation  is  performed  with  a view  to  establish  a permanent 
fistula  for  the  introduction  of  food,  as  first  performed  hySMllot  in 
1849,  and  described  by  him  as  gastro-stomie,  the  term  “ gaitrostomy  ” 
seems  to  be  the  more  applicable  terra.  This  change  has  beet  suggested 
by  Dr.  Pooley,  of  New  York,  and  it  seems  so  apposite  tiat  I now 

adopt  it.  p 1 . j 

That  the  operation  of  gastrotomy  is  not  necessarily  fatal  is  proved  by 
the  fact,  that  it  has  been  performed  at  least  eleven  times,  ind  in  ten 
with  success,  and  though  in  the  twenty-one  cases  in  which  gistrostomy 
has  been  undertaken  for  cancer,  life  has  been  never  prolongel  for  more  , 
than  forty  days  (Sydney  Jones’  case,  ‘Lancet,’  May  15th,  1875),  the 
evidence  of  the  relief  that  it  has  afibrded  to  those  who  lave  been 
subjected  to  it  is  sufficient  to  prove  that  it  is  based  upon  a somd  prin-  i 

ciple  and  a humane  practice,  for  it  ought  to_  he  remembered  tlat  in  the 
twenty-one  cases  in  which  it  was  performed,  it  was  undertaken  nore  with 
a view  of  mitigating  the  horrors  of  a death  from  hunger  and  tiirst,  and  j 

of  prolonging  what  remained  of  life  than  from  any  curative  (bject,  for  j 

in  every  instance  the  cause  of  the  obstruction  was  cancerous  sticture  of  | 

the  oesophagus.  I have  had  an  opportunity  of  watching  the  pngress  of 
three  of  these  cases  under  the  care  of  my  colleagues,  Messn.  Cooper 
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I Forster  and  Durham,  and  of  two  under  my  own  care ; and  I am  free  to 
acknowledge  that  the  advantages  given  by  the  operation  are  worth  the 
risk,  and  that  if  life  were  not  prolonged,  it  was  certainly  rendered  more 
endurable. 

When,  however,  the  operation  is  performed  for  a cicatricial  stricture, 

; better  results  may  be  expected,  as  proved  by  the  records  of  the  follow- 
ing interesting  cases,  operated  upon  at  Rostock  by  Dr.  Trendelenburg, 

March  8th,  1876  (‘  Med.  Record,’  March.  1878) ; and  in  Paris  by  M. 

Verneuil  (‘  Gaz.  des  Hop.,’  Oct.  28th,  1876 ; ‘ Lancet,’  Jan.  13th,  1877). 

Trendelenburg’s  case  was  in  a lad  who  had  swallowed  some  sulphuric  Trendelen- 
acid  six  months  previously,  and  the  stricture  was  in  the  lower  end  of  burg’s  case 
the  gullet.  An  incision  was  made  parallel  to  and  one  inch  below  the  cicatricial 
I left  ribs,  and  a very  small  opening  into  the  stomach.  The  sutures  were  ® *'*'^*'‘*®- 
passed  through  the  whole  thickness  of  the  abdominal  parietes  and 
stomach,  and  a rapid  recovery  followed  the  operation.  At  the  end  of 
the  fifth  month  the  weight  of  the  boy’s  body  had  increased  by  one 
fourth.  The  boy  took  food  as  usual  by  the  mouth,  masticated  it,  and  of 
then  blew  the  contents  of  his  mouth  through  a long  elastic  tube 
i directly  from  the  mouth  into  the  cavity  of  the  stomach. 

Verneuil’s  patient  was  a mason  set.  17,  and  the  stricture  a cicatri-  Verneuil’s 

■ cial  one,  due  to  the  accidental  swallowing  of  some  caustic  potash  on  case. 
February  4th,  1876.  OEsophagotomy  was  out  of  the  question,  as  the 
stricture  was  situated  low  down  in  the  tube,  and  relief  was  called  for 
because  swallowing  was  impossible.  On  June  26th  gastrostomy  con- 
sequently was  performed,  and  a rapid  recovery  followed.  The  man  was 

up  and  about  on  August  20th.  A caoutchouc  sound  was  kept  in  the 
wound  for  feeding  purposes.  In  the  report  of  the  case  it  is  stated  that 
when  food  is  poured  into  the  stomach  the  only  sensation  experienced 

■ is  that  of  heat  or  cold.  Saliva,  however,  is  at  the  time  freely  secreted, 

I and  the  man  executes  masticatory  movements.  Digestion  goes  on  well 
: without  the  aid  of  saliva. 

These  cases  are  most  satisfactory,  and  are  sufficient  to  encourage  the 
1 belief  that  better  success  would  follow  this  operation  even  when 
undertaken  for  cancer,  if  it  were  performed  at  an  earlier  period  of 

■ disease  than  has  hitherto  been  the  practice. 

We  perform  colotomy  on  a patient  with  cancerous  stricture  of  the  Ar^ments 
: intestine  or  other  mechanical  obstruction  without  hesitation,  and  <a''our. 
surgeons  are  now  willing  to  admit  the  great  advantages  afforded  by 
. this  means.  Surely  the  advantages  offered  by  gastrostomy  for  stric- 
• ture  of  the  oesophagus,  cancerous  or  otherwise,  are  not  less  potent,  and 

■ should  it  be  undertaken  before  the  patient’s  powers  have  been  brought 
i to  too  low  an  ebb,  there  is  no  reason  why  it  should  not  be  equally  effec- 
tive. In  one  of  my  own  cases  the  man  lived  five  days,  and  the  operation 
had  nothing  to  do  with  the  death,  there  being  no  peritonitis,  and  the  local 
repair  was  most  complete.  In  the  second  case  the  patient  lived  two 
days.  The  operation  has  not  hitherto,  I believe,  been  successful,  because 
it  has  been  put  off  until  too  late ; so  also  was  colotomy  unsuccessful  till 
it  was  undertaken  at  an  earlier  stage  of  the  disease.  If  gastrostomy  has 
the  same  chance  as  colotomy  now  has,  it  will  become  as  established  an 
operation  in  surgery. 


The  operation. — Chloroform  had  better  be  given,  as  it  is  important  Description 
I that  absolute  quiet  be  maintained  during  the  operation,  although  the  6ie 
risks  of  vomithig  as  a consequence  are  not  slight.  The  patient  should 
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be  placed  upon  his  back,  and  an  incision  made  on  the  left  side  below 
the  ribs,  the  object  being  to  find  the  cardiac  end  of  the  stomach  in 
preference  to  the  pyloric.  The  line  of  the  linea  semilunaris  is  that  usually 
selected  for  the  incision — a cut  three  or  four  inches  long  being  made 
through  the  tissues  seriatim  down  to  the  fascia  lining  the  muscles— 
every  vessel  being  twisted  or  tied  as  it  bleeds ; but,  in  my  own 
operations  I make  an  oblique  incision  along  the  lower  borders  of  the 
ribs,  commencing  at  the  linea  semilunaris,  and  I do  so  with  the  view  of 
catching  the  cardiac  end  of  the  stomach,  and  I may  add  that  I pick  up 
the  stomach  with  my  fingers  very  readily.  The  fascia  and  peritoneum 
can  then  be  divided.  With  the  thumb  and  finger  the  stomach 
can  now  be  sought,  and  held  when  caught.  This  is  best  efiected 
by  the  passage  of  a Liston’s  needle  armed  wdth  a long  double 
silk  ligature  through  the  margins  of  the  wound  and  the  stomach’s 
coats,  and  a second  about  three  quarters  of  an  inch  lower  down. 
The  surgeon  has  then  to  fasten  the  stomach  to  the  margins  of  the 
wound,  and  for  this  purpose  the  quill  suture  seems  to  be  the  best. 
The  stomach  should  then  be  opened  over  the  ligatures  that  have  been 
passed  through  it  by  an  incision  being  made  in  the  line  of  the  wound ; 
the  centre  of  the  double  ligatures  will  then  become  exposed,  and  these 
should  be  drawn  well  out  and  divided.  There  will  then  be  two 
double  ligatures  through  each  side  of  the  opening  in  the  stomach 
and  the  margin  of  the  wound.  On  tying  the  two  ends  over  two 
pieces  of  bougie,  one  introduced  against  the  inner  surface  of  the 
stomach,  and  the  other  upon  the  integument,  the  parts  are  secured,  the 
bougies  admirably  compressing  the  thin  walls  of  the  stomach  against 
the  integuments,  and  retaining  them  there.  One  or  two  other  sutures 
will  probably  be  required  to  close  the  wound,  and  an  additional  one 
at  either  end  of  the  opening  in  the  stomach  to  keep  it  in  its  place ; 
the  operation  is  then  complete.  When  the  quill  suture  is  not  used, 
the  stomach  must  be  stitched  to  the  margins  of  the  wound  in  the 
ordinary  way,  but  a more  accurate  adaptation  of  the  parts  and  greater 
security  is  acquired  by  the  quill  suture  than  any  other,  and  what  is 
more,  the  pieces  of  bougie  are  capital  guides  to  the  orifice  into  the 
stomach,  the  slightest  traction  upon  them  rendering  it  patent  for 
feeding  purposes ; and  with  this  object  one  of  the  sutures  should  be 
left  long  on  either  lip  of  the  wound.  After  the  operation,  it  is 
advisable  to  desist  from  giving  food  for  a few  hours,  in  order  to  give  the 
stomach  rest ; although,  after  a day  or  so,  liquid  nourishment  may 
be  administered  in  small  quantities  through  a tube,  milk  and  eggs 
being  probably  the  best,  or  milk  alone.  Where  enemata  can  be  tole- 
rated they  should  be  used.  Care  must  be  observed  that  too  much 
food  is  not  given  as  it  retards  progress,  a quart  or  three  pints  of 
milk  in  twenty-four  hours  being  sufficient.  The  edges  of  the  wound 
should  be  carefully  protected  by  oiled  lint.  The  sutures  may  probably 
be  removed  wholly  or  in  part  on  the  fifth  or  sixth  day.  Schonborn,  of 
Konigsberg,  advises  the  early  performance  of  this  operation  while  the 
stricture  is  still  passable  to  small  bougies  and  to  facilitate  the  opera- 
tion, advocates  the  use  of  a hollow  bougie  with  a child’s  india-rubber 
ball’ou  its  top,  which  should  be  introduced  by  the  gullet,  and  blown 
up  in  the  stomach.  This  suggestion  seems  worthy  of  adoption  when 
it  can  be  acted  upon. 

It  must  be  added  that  Sedillot  was  the  first  surgeon  to  perform  the 
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operation  in  1849,  and  Mr.  Cooper  Forster,  on  the  suggestion  of  Dr.  ; 

Habershon,  was  the  first  to  do  it  in  this  country  in  1857.  Since  then  ; 

Mr.  Sydney  Jones,  Fenger  of  Copenhagen,  Lanvielonque  of  Bordeaux,  , 

Durham,  Le  Gros  Clark,  Mac  Cormac,  T.  Smith,  V.  Jackson,  and 
myself,  have  had  cases,  making  twenty-one  in  all. 

When  a foreign  body  becomes  im'pacted  in  the  small  intestine,  and  life 
is  threatened,  it  is  a question  how  far  the  surgeon  is  justified  in  attempt- 
ing its  removal.  I can  see  no  reason  why  an  attempt  should  not  he  made, 
when  the  course  of  the  case  has  proved  that  natural  processes  are  incom- 
petent to  rid  the  offending  body  and  life  is  threatened  by  its  presence. 

When  the  colon,  ccecmi,  or  its  appendage,  is  the  seat  of  impaction 
there  is  less  objection  to  the  attempt,  for  as  colotomy  is  now  known  to  be 
a valuable  operation  for  cancerous  or  other  obstruction  of  the  rectum, 
and  in  cases  of  suppuration  about  the  cajcum  free  incisions  in  the  iliac 
fossa  are  of  proved  value,  so  laparotomy  is  not  less  likely  to  prove  of 
service  when  the  obstruction  is  caused  by  the  presence  of  a foreign  body. 

Intestinal  Obstruction. 

In  cases  of  acute  or  chronic  intestinal  obstruction  when  the  When  body 
physician’s  art  has  failed  to  give  relief,  the  surgeon’s  aid  is  occasionally  impacted  in 
required,  and  it  would  be  well  for  the  medical  mind  to  recognise  the  Mischkf  of 
fact,  that  in  a large  proportion  of  instances,  this  aid  is  sought  at  too  delay, 
late  a period — that  is,  when  the  patient’s  powers  have  become  so  ex- 
hausted as  to  exclude  all  hope  of  a successful  issue  being  obtained 
by  any  treatment — or,  when  the  involved  tissues  have  midergone  such 
changes  from  peritoneal  complications  as  to  forbid  any  reasonable 
expectation  of  the  competency  of  nature’s  reparative  powders  to  effect  a 
cure ; as  cases  of  acute  intestinal  obstruction,  like  those  of  strangulated 
hernia,  require  prompt  and  active  treatment  if  they  are  to  be  suc- 
cessful, while  those  of  chronic  obstruction  require  a no  less  decided  line 
of  action.  It  must  he  admitted,  however,  that  there  is  no  class  of  cases 
which  claim  for  diagnostic  purposes  more  thought  and  judgment,  the 
difficulties  of  diagnosis  ns  to  the  cause  of  the  obstruction  being  some-  Difficulty  of 
times  great  j the  question  of  operative  relief  has  consequently  to  he  diagnosis, 
decided  upon  uncertam  groimds. 

Yet,  when  the  diagnosis  is  clear  and  the  nature  of  the  case  decided, 
delay  is  dangerous,  and  a want  of  courage  to  act  upon  the  diagnosis  is 
criminal  in  the  surgeon.  The  question  of  diagnosis  is  consequently  all 
important,  and  will  first  claim  attention. 

Diagnosis. — In  a clinical  point  of  view,  cases  of  intestinal  obstruction 
may  be  divided  into  acute  and  chronic.  The  acute,  mclude  strangulation 
of  a portion  of  bowel  from  internal  hernia,  omental,  mesenteric,  peri- 
toneal, or  foetal  bands,  or  twists  of  the  intestine  (volvulus).  The 
chronic : inflammatory  or  cancerous  strictures  of  the  large  or  small 
intestine ; the  occlusion  of  the  how'el  from  the  mechanical  pressure  of 
tumours ; adhesions  of  the  intestines  from  chronic  inflammatory  peri- 
toneal or  former  acute  changes ; and  last,  but  not  least,  the  impaction 
of  fajces. 

Perityphlitis  and  acute  peritonitis  due  to  perforation  may  also 
simulate  the  acute  form.  Intussusception  belongs  to  both  divisions, 
because  w'hen  strangulated  they  may  give  rise  to  acute,  and  when 
incarcerated,  to  chronic  symptoms,  although  the  symptoms  in  their  onset 
are  always  sudden.  The  relative  frequency  of  these  conditions  will 
be  seen  in  the  following  table ; — 
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In  all  cases  of  intestinal  obstruction  the  diagnosis  should  be  made 
upon  the  principle  of  exclusion,  the  practitioner  coming  to  a conclusion 
by  first  running  over  every  possible  cause,  and  eliminating  each  seriatim, 
I and  subsequently  weighing  the  points  in  favour  of  the  probable  cause. 

The  possibility  of  the  symptoms  bemg  due  to  a strangulated  or  in- 
i|  carcerated  external  hernia  should  always  be  carefully  investigated. 

j Acute  Internal  Strangulation  of  the  Bowel, 

1 whether  from  an  internal  hernia,  twist  (volvulus)  or  a foetal  or 
ji  peritoneal  lymph  band,  may  take  place  at  any  period  of  life,  and  the 
|j  symptoms  to  which  it  gives  rise  are  those  of  an  acute  strangulated 
H external  hernia,  viz.  sudden  and  definite  onset  of  the  illness  in  a healthy 
Ij  subject,  severe  pai’oxysmal  central  abdominal  pain  attended  by  sickness 
|j  and  more  or  less  coUapse ; constipation,  inability  to  pass  wind  down- 
b wards,  and  hiccough ; occasionally  also  scanty  urine,  or  even  its  suppres- 
y «ion,  and  visible  coils  of  distended  bowel. 

There  will,  however,  be  no  abdominal  tumour,  no  tenesmus,  and  no 
I hsemorrhage  from  the  bowel. 

Fio.  336. 


Case  of  strangulation  of  the  bowel  by  lympb-band  constricting  ileum  about 
three  inches  from  cfficum  and  a coil  of  jejunum.  Taken  from  a man,  set.  36, 
who  died  after  bowel  obstruction  of  16  days’  duration.  This  case  occurred  in 
my  father’s  practice  in  1838,  and  is  recorded  in  ‘ Trans.  Med.  Soc.  of  London,’ 
1846.  The  suggestion  was  then  made  of  operative  interference. 

When,  therefore,  a case  presents  itself  with  these  symptoms  there 
1 can  be  no  difficulty  in  coming  to  a conclusion  as  to  its  nature,  although 
1 it  may  be  difficult,  if  not  impossible,  to  diagnose  the  precise  cause  of 
the  strangulation.  If,  however,  we  refer  to  the  table  at  page  620, 
some  guide  will  be  found,  for  it  will  there  be  seen  that  out  of  33  cases 
25  were  due  to  bands,  7 to  volvulus,  and  1 to  internal  hernia. 

Wlien  there  has  been  a history  of  old  hernia,  the  probabilities  of  the 
existence  of  a band  are  much  enhanced,  since  it  is  true  that  with  hernia 
such  banda  are  not  uncommon.  Duchaussoy,  in  his  paper  “ On  Inter- 
'■  nal  Strangulation  ” (‘  Mem.  de  1’ Acad,  de  Med.,’  1860),  gives  such  cases. 
Fagge  quotes  one,  and  in  my  own  practice  three  have  occurred ; one 


Always  look 
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acute 
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died  unrelieved ; in  the  second,  I opened  the  empty  hernial  sac,  and  so 
enlarged  my  incision  upwards  for  about  two  inches  as  to  detect  a band 
high  up  in  the  abdomen,  which  I divided  with  a pair  of  scissors,  and  a 
pei-fept  recovery  took  place.  This  case  occurred  in  the  practice  of  Dr. 
Wilkinson,  of  Sydenham,  and  is  fully  recorded  in  the  ‘Med.-Chir. 
Trans.’  for  1867.  The  patient  is  still  alive.  The  third  died  after  the 
operation,  hut  the  hand  was  divided  and  a large  coil  of  intestine 
released.  The  operation  had  been  delayed  too  long. 

Analysis  of  Mr.  Gay’s  analysis  of  148  cases  tells  us  that  102  were  in  the  male 
and  46  in  the  female,  and  that  the  largest  number  of  cases  took  place 
in  patients  between  15  and  35. 

The  surgeon,  under  the  circumstances  related,  however,  has  a clear 
case  and  an  important  decision  before  him,  for  if  the  diagnosis  be 
correct,  and  a portion  of  bowel  is  strangulated  within  the  abdomen, 
obstructed  by  some  solitary  band  or  twisted,  he  knows  that  very  little 
can  be  looked  for  by  medical  treatment — that  by  leaving  things  alone, 
and  the  case  is  unrelieved,  death  is  inevitable  j and  he  is  aware,  more- 
over, that  the  hope  of  a cure  by  natural  processes  is  very  meagre ; and 
if  I estimate  that  hope  as  being  nearly  on  a par  with  that  entertained  in 
a case  of  ordinary  strangulated  hernia  when  left  to  itself,  1 shall  pro- 
bably be  about  the  mark,  since  cases  of  strangulated  hernia  do  occa- 
sionally go  up  of  themselves  when  all  surgical  efforts  to  reduce  them 
have  failed  less  than  herniotomy ; and,  cases  of  internal  strangulation, 
from  whatever  cause,  do  occasionally  free  themselves.  Nevertheless, 
no  prudent  mind,  on  the  strength  of  these  exceptional  occm’rences, 
would  willingly  leave  a case  of  external  strangulated  hernia  to  itself 
with  the  vague  chance  of  its  self -reduction  j and  I think  that  no 
prudent  surgeon  ought  to  leave  any  case  of  internal  hernia  or  strangu- 
lation unrelieved  with  the  same  almost  forlorn  hope ; because,  granting 
that  the  diagnosis  of  the  case  can  he  made,  by  no  medicine,  no  man- 
ipulation, no  expectant  treatment  can  the  mechanical  obstruction  be 
overcome,  and,  under  these  circumstances,  a fatal  termination  must  be 
anticipated. 

Opium  may  relieve  pain,  mask  symptoms,  and  give  rise  to  a pleasing 
delusion  that  all  is  doing  well  in  cases  of  internal  strangulation,  as  it  is 
well  known  it  does  in  others  of  external  hernia ; but  in  the  one,  as  in  the 
other,  it  does  no  more.  It  does  not  accomplish  the  only  true  remedy — 
viz.  relieve  the  mechanical  strangulation  to  which  the  bowel  is  subjected. 

In  external  hernia,  the  only  recognised  correct  treatment  is  hernio- 
tomy, and  I submit  that  in  internal  hernia  or  its  equivalent  the  only 
sound  practice  is  “laparotomy.” 

The  operation  of  ovariotomy  has  proved  to  us,  that  the  exposure  and 
manipulation  of  healthy  intestine  is  not  of  itself  a fatal  measure,  and  there 
is  every  reason  to  believe  that  in  the  cases  now  under  consideration,  a 
good  result  might  often  be  secured  if  the  operations  were  performed 
before  a fatal  peritonitis  had  set  in  or  the  strangxilated  bowel  been  in- 
jured past  recovery.  At  any  rate,  as  matters  now  stand,  a recovery 
by  medical  treatment  from  an  internal  strangulation  is  a matter  of 
wonder,  and  it  would  be  well,  as  all  collateral  experience  indicates, 
that  a bolder  practice  should  be  employed. 

If  we  appeal  to  pathology,  and  it  is  only  there  unfortunately  that  we 
can  appeal,  we  receive  ample  facts,  since  Dr.  Fagge,  in  his  able  article 
already  referred  to,  tells  us  that  “ there  might  in  many  Cases  have  been 
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no  little  difficulty  in  finding  a band  among  the  distended  coils,  but  I 
regard  tbe  facts  derivable  from  our  post-mortem  records  as  indicating 
no  insurmountable  obstacles  to  the  success  of  an  exploratory  operation 
in  the  great  majority  of  the  cases  of  true  internal  strangulation,  which 
are  to  be  found  in  these  records.”  Dr.  Brinton,  in  his  analysis  of  600 
cases,  points  also  to  the  same  conclusions.  Under  these  circumstances, 
I feel  bound  to  express  my  conviction,  that  on  the  diagnosis  being 
made  of  an  internal  strangulation,  from  whatever  cause,  the  operation 
of  “ laparotomy”  should  be  performed.  But  this  operation  is  not  to 
be  performed  as  a “dernier  ressort”  more  than  that  for  external 
hernia,  but  should  be  carried  out  as  early  in  the  progress  of  tbe  case  as 
the  diagnosis  will  justify — when,  in  spite  of  the  gravity  of  the  measure, 
good  results  may  be  looked  for. 

Chronic  Intestinal  Obstruction 

now  claims  attention,  and  it  is  to  be  observed  “ in  limine”  that  the 
clinical  history  of  these  cases  is  very  distinct  from  that  of  the  acute  ; 
for,  whereas  iu  the  latter,  the  symptoms  appear,  as  a rule,  suddenly  in 
patients  who  have  been  apparently  in  good  health — in  the  former  it 
will  almost  always  be  found  that  there  has  been  for  a more  or  less 
lengthened  period  some  abdominal  pain  or  symptom ; some  difficulty 
in  obtaining  a movement  of  the  bowels  or  in  the  act  of  defaecation — 
some  discharge  probably  of  glairy  mucus,  of  pus  or  of  blood,  separately 
or  combined  at  uncertain  intervals;  and  last,  but  not  least,  some 
change  in  the  form  and  character  of  the  stools,  the  motions  at  one 
time  being  liquid  and  loose,  at  another  hard  and  marble-like,  while  at 
intervals  they  are  pipe  or  tape-like.  Under  all  circumstances  there 
must  be  symptoms  of  long  standing,  and,  if  more  acute  symptoms 
exist  when  the  case  comes  under  notice,  they  will  be  found  to  have  been 
grafted  upon  the  old.  If,  therefore,  we  are  called  to  see  a patient  suffer- 
ing from  marked  symptoms  of  obstruction  of  some  days’  duration,  and 
obtain  such  a history  of  the  case  as  has  j ust  been  sketched,  and  find 
him  with  abdominal  tympanitic  distension  and  probably  pain,  possibly 
visible  peristalsis,  nausea,  vomiting,  hiccough  and  borborygmi,  we  may 
safely  come  to  the  conclusion  that  the  case  is  one  of  chronic  obstruc- 
tion, and  that  it  has  for  its  cause  one  of  those  named  in  the  table 
(page  620).  It  will  prove  to  be  either  stricture  of  the  colon  or  rectum, 
the  mechanical  pressure  of  a pelvic  or  abdominal  tumour,  the  matting 
together  of  the  intestinal  coils  from  old  or  chronic  inflammation  of  tbe 
peritoneum  or  mesentery,  or  from  cancerous  abscess ; and  last  but  not 
least,  to  fsecal  accumulations,  and  in  every  case  of  obstruction  the 
last  possibility  being  the  cause  should  be  borne  in  mind.  Rare 
instances  are  also  on  record  in  which  other  causes  have  existed ; and 
I have  given  in  the  chapter  on  hernia,  some  in  which  the  obstruction 
had  been  clearly  traced  to  the  influence  of  an  adhesion  between  the 
bowel  and  a hernial  sac  or  some  part  of  the  abdominal  parietes,  or  to 
an  obstructed  obdurator  or  other  hernia. 

Now  the  effects  of  obstruction,  from  whatever  cause,  are  very 
uniform,  and  terminate  fatally  from  either  exhaustion  or  peritonitis  if 
the  obstruction  is  not  overcome;  the  chronic  peritonitis  being  directly 
due  to  tbe  obstruction,  and  the  acute  to  either  a perforating  _ ulcer 
of  the  sigmoid  flexure  secondary  to  the  stricture,  to  some  ulceration  of 
the  csecum  or  colon,  the  result  of  the  overdistension,  or  to  the 
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mechanical  rupture  of  the  csecum  the  direct  result  of  the  pressure  of  Ruptured 
the  fsBcal  accumulation  acting  backwards  upon  the  cmcal  cul-de-sac,  caecum, 
my  notes  describing  two  cases  in  wliich  the  caecum  burst;  one  iu 
which  it  was  purple  in  colour,  and  measured  fifteen  inches  round ; and 
another  in  which  it  had  sloughed.  I have  also  notes  of  a case  of  male 
child  born  with  an  imperforate  rectum,  who  died  on  the  sixth  day 
from  ruptured  cfflcum.  And  out  of  eleven  consecutive  fatal  cases  of 
untreated  stricture  of  the  rectum  at  Guy’s  Hospital  collected  by  my 
dresser,  Mr.  Russell,  death  was  caused  by  ruptured  caecum  in  three, 
by  perforation  of  the  sigmoid  flexure  in  two,  by  peritonitis  after  punc- 
ture to  relieve  flatus  in  one,  and  by  exhaustion  in  three.  Hence  the 
importance  of  early  relief  before  these  changes  have  been  started. 

These  points  have  been  ably  brought  out  in  Coupland  and  Morris’s  paper. 

To  diagnose  the  true  cause  of  the  obstruction  is  therefore  the  sur- 
geon’s next  aim,  and  it  would  be  well  if  I were  able  to  add  that  the 
task  is  an  easy  one;  hut  such  is  not  the  case.  It  is  true  when  the 
obstruction  is  in  the  rectum  that  a digital  examination  of  the  part  may 
And  it  out;  when  in  the  sigmoid  flexure  that  the  cautious  introduction 
of  the  whole  hand  into  the  rectum  (after  the  method  of  Simon,  of 
Heidelberg)  may  detect  it,  and  that  when  a tumour  is  to  be  felt  by 
palpation  to  the  left  of  the  umbilicus  through  the  abdominal  walls 
the  probability  is  suggested  of  the  disease  being  in  the  colon,  but 
without  these  guides  little  definite  knowledge  is  to  be  obtained  by 
either  palpation  or  percussion ; by  the  passage  of  the  long  tube  or  by 
the  amount  of  fluid  that  may  he  injected  into  the  colon. 

Under  these  circumstances,  therefore,  the  surgeon  is  thrown  back 
upon  the  probabilities  of  the  case  as  read  hy  the  light  of  pathological 
knowledge  and  it  is  gratifying  to  be  able  to  show  that  these  facts 
speak  with  no  uncertain  sound.  Indeed,  they  speak  so  strongly  and 
decidedly,  that  the  surgeon  may  rely  upon  them  with  confidence,  and 
base  his  practice  upon  their  indications. 

The  facts  are  revealed  in  the  table  to  which  I have  already  drawn 
attention.  There  it  will  be  seen  that  out  of  the  76  fatal  cases  of 
chronic  obsti'uction  3 were  due  to  faecal  impaction,  3 to  the  mechani- 
cal pressure  of  tumours;  23  to  what  Dr.  Fagge  described  as  “con- 
traction” caused  by  the  matting  together  of  the  intestinal  coils  from 
peritoneal  or  cancerous  disease,  and  47  to  strictures  of  the  bowel. 

Now,  cases  of  faecal  accumulation  do  not  require  any  lengthened  Fcecal 
treatment  in  these  pages ; when  they  come  under  the  surgeon’s  care  as  accumulation, 
examples  of  obstruction  they  are  to  be  treated  by  the  mechanical 
removal  of  the  faeces  from  the  rectum  by  such  means  as  the  finger, 
the  lithotomy  scoop  or  the  handle  of  an  iron  spoon — these  measures  being 
aided  materially  by  the  free  use  of  grease,  oily  eneniata  and  medicines. 

The  fact  that  faecal  accumulation  may  give  rise  to  the  worst 
symptoms  of  mechanical  obstruction  and  even  to  death  should  always 
be  before  the  surgeon,  and  induce  him  to  examine  the  rectum  with 
care  in  all  probable  cases. 

Obstructions  due  to  the  pre.sence  of  some  abdominal  tumour,  hydatid.  Obstruction 
cancerous,  ovarian,  or  otherwise,  are  to  be  diagnosed  and  dealt  with  on 
their  own  merits,  although  when  it  is  the  lower  part  of  the  bowel  that 
is  obstructed,  right  or  left  lumbar  colotomy  should  not  be  neglected 
when  other  means  of  relief  are  not  available.  I have  performed  this 
operation  on  most  occasions  from  such  a cause  with  gratifying  success. 

VOL.  I.  40 
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We  come  now  to  the  two  larger  divisions  of  cases,  viz.,  those  of 
stricture  and  of  contractions,  and  a very  little  consideration  will  show 
that  these  cases  have  as  distinct  a clinical  history  as  they  have  a 
patliology,  and  that  they,  moreover,  require  a distinct  line  of  treatment. 

With  respect  to  their  pathology  it  may  at  once  be  stated  that  “ con- 
traction ’’  is  the  cause  of  chronic  obstruction  of  the  small  intestines, 
and  “ stricture  ” of  obstruction  of  the  large  bowel. 

That  the  cases  of  “ contraction”  are  due  to  the  matting  together  of 
the  intestinal  coils  from  more  or  less  diffused  inflammatory  or  can- 
cerous peritoneal  disease,  while  cases  of  stricture  are  due  to  a local 
narrowing  of  the  bowel  from  disease  of  its  coats. 

In  the  cases  of  “contraction”  the  action  of  the  intestines  (small  or  large) 
is  interfered  with  from  adhesions  or  from  a bending  or  doubling  of  the 
bowel  upon  itself,  and  consequently  there  is  an  interference  with  the  peri- 
staltic movements.  In  those  of  “ stricture”  the  action  of  the  bowels  is  pre- 
vented from  the  direct  mechanical  obstruction  occasioned  by  the  stricture. 

The  clinical  history  and  symptoms  of  these  two  classes  of  cases 
consequently  differ. 

In  the  case  of  “ contraction”  the  symptoms  are  clearly  referable  to 
a difficulty  in  the  passage  downwards  of  the  intestinal  contents ; in 
that  of  “ stricture”  to  a difficulty  in  defsecation. 

In  the  former  case  the  symptoms  are  attacks  of  griping  colicky 
abdominal  pain,  irregular  and  incomplete  intestinal  evacuations,  and 
the  painless  discharge  of  healthy  motions.  In  the  latter  there  is 
mostly  an  absence  of  abdominal  pain  beyond  that  due  to  distension, 
more  or  less  complete  constipation,  alternating  with  looseness  of 
bowels,  the  occasional  or  frequent  mixture  of  mucus  or  blood  with  the 
motions  and  painful  defsecation. 

In  “ contraction”  when  sickness  exists  it  will  be  passing  and  lasting 
only  during  the  attack  of  colicky  pain.  In  “ stricture  ” it  will  occnr 
towards  the  close  of  the  disease  when  the  obstruction  is  more  complete. 

In  “ contractions”  the  abdomen  probably  will  not  be  much  distended 
and  if  it  be  so,  only  during  the  attack,  the  distension,  moreover,  will  be 
central  and  hypogastric.  “ The  intestines  will  then,”  writes  Fagge,  “ be 
seen  writhing  and  coiling,  and  a gurgling  of  fluid  is  heard ; there  will 
also  be  visible  distinct  peristaltic  movements  of  the  intestines.”  In 
“ stricture”  the  abdomen  will  to  a certainty  be  distended  and  the  dis- 
tension will  be  lumbar  and  epigastric ; large  coils  of  distended  bowel 
will  also  be  visible  with  peristaltic  movements,  the  visible  peristalsis 
in  both  cases  being  due  to  the  chronicity  of  the  affection  and  conse- 
quently to  the  hypertrophy  of  the  bowel  from  overwork. 

Such  then  are  the  broad  points  of  distinction  between  the  two  large 
classes  of  cases  of  chronic  intestinal  obstruction,  and  they  are  enough  to 
guide  the  surgeon  in  his  practice.  At  times,  however,  the  distinctions  fail. 
Indeed,  when  the  history  of  a case  of  either  contraction  or  stricture  is 
deficient,  the  diagnosis  is  most  difficult,  and  if  seen  when  the  symptoms 
are  at  their  height  one  or  other  may  be  mistaken  for  cases  of  acute 
obstruction,  the  chronic  symptoms  of  which  nothing  can  be  known, 
having  lighted  up  into  the  visibly  acute,  in  the  same  way  as  a case  of 
incarcerated  or  obstructed  hernia  may  suddenly  develop  into  one  of 
acute  strangulation. 

Having  then  thus  mapped  out  the  chief  points  of  distinction  between 
the  two  classes  of  cases  of  chronic  intestinal  obstruction,  and  bearing 
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in  mind  that  in  the  “ contractions”  the  small  intestines  are  the  parts 
that  are  involved  and  in  the  strictures”  the  large,  it  remains  for  the 
surgeon  in  the  latter  class  of  cases  to  determine  the  seat  of  the 
disease,  for  a correct  knowledge  upon  this  point  is  clearly  requisite  before  stricture, 
any  precise  operative  treatment  can  be  entertained.  On  reference  to  the 
table,  this  point  comes  out  very  strongly — for  out  of  104  cases  which 
have  been  tabulated,  in  78  the  disease  was  in  the  sigmoid  flexure  or 
rectum  j in  19  it  was  in  the  colon  or  one  of  its  flexures ; and  in  7 
it  was  about  the  ctecum.  In  three  fourths  of  the  cases  the  disease 
was  consequently  below  that  part  of  the  bowel  that  would  be  opened 
by  left  lumbar  colotomy,  and  in  about  one  fifth  by  right ; in  but  a 
very  insignificant  number  was  it  higher  up. 

With  these  hai’d  facts  before  us,  tl)e  conclusion  seems  tolerably  clear,  Colotomy  in 
that  in  all  cases  of  obstinate  constipation  due  to  mechanical  obstruc-  stricture, 
tion  in  the  large  intestine,  when  medicinal  treatment  has  failed,  and 
the  removal  of  the  disease  by  operative  measures  is  out  of  the  question, 
instead  of  wasting  valuable  time  by  the  persistent  administration  of 
aperients  which  must  do  harm,  of  enemata  which  can  do  no  good,  of 
opium  and  allied  remedies  which  only  mask  symptoms  and  mislead 
the  practitioner  colotomy  should  be  performed.  In  the  left  loin, 
when  the  diagnosis  has  been  made  of  disease  of  the  rectum  or 
sigmoid  flexure,  aud  in  the  right  when  the  exact  position  of  the 
stricture  cannot  be  determined ; for  from  our  table  it  would  appear  that 
in  not  one  case  in  fifteen  is  it  likely  to  be  above  this  point;  right  lumbar 
colotomy  also  so  far  as  the  relief  it  gives  is  as  satisfactory  an  operation 
as  left.  It  must  be  stated,  moreover,  that  this  relief  should  not  be 
postponed  too  long,  because  from  the  facts  alleged  the  operation  will  bo 
of  little  avail  when  from  the  mechanical  effects  of  the  faecal  disten- 
sion a peritoneal  inflammation  has  set  in,  or  changes  have  taken  place  in 
the  caecum  or  large  intestine  of  an  ulcerative  or  inflammatory  character. 

With  respect  to  the  treatment  of  ” contractions,”  much  may  be  Treatment  of 
done  by  judicious  medical  measures,  more  particularly  by  helping  the  contractions, 
passage  onwards  of  the  contents  of  the  intestinal  canal,  by  means  of 
laxatives,  those  of  an  oily  kind  being  the  best,  such  as  the  oily  mixture 
of  the  Guy’s  Pharmacopoeia. 

A time  will,  however,  come  when  these  means  will  fail  and  others 
must  be  looked  for,  unless  the  patient  be  left  to  his  fate ; and  of  these 
“ enterotomy”  is  most  applicable.  The  operation  consists  in  opening  Enterotomv. 
the  small  intestine  in  the  right  or  left  iliac  fossa,  and  so  establishing 
an  artificial  anus. 

The  operation  will  be  considered  further  on. 

Intussusceptions,  Intussuscep- 

or  the  invagination  of  some  portion  of  the  bowel  into  a lower  seg- 
ment  (Fig.  257),  may  occur  at  any  period,  though  more  common 
in  infancy  and  child  life.  They  may  take  place  also  in  any  part  of  the 
intestine — my  table  recording  that  out  of  the  15  cases  tabulated, 

2 were  rectal,  7 ileo-cajcal,  and  6 small  intestine.  These  statistics 
are  supported  by  Gay’s  analysis  of  74  cases,  in  which  8 involved  the 
large  intestine  alone  and  were  colic,  33  ileo-caecal,  and  33  small  intes- 
tine. The  rectal  variety  is,  however,  more  frequently  found  in  the 
adult,  the  iliac  in  young  adults,  and  the  ileo-caecal  in  infancy  and  strangulated 
childhood.  When  the  iuvaginated  portion  of  intestine  becomes  stran-  or 
gulated,  the  symptoms  are  acute;  when  simply  incarcerated,  they  may  incarcerated. 
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be  chronic.  Sudden  invasion  of  symptoms,  however,  is  the  rule  in  both 
forms,  with  tenesmus  and  muco-sanp^uineous  discharges,  more  particu- 
larly when  the  ileum  is  involved  ; discharge  of  blood  per  rectum  occurs 
in  the  acutest  cases. 

Ihe  symptoms  may  be  very  acute  and  destroy  life  in  three  days,  or 
so  mild  as  to  be  only  those  of  intestinal  irritation.  The  development 
of  symptoms__as  well  pointed  out  by  Mr.  Howard  Marsh  (‘  St.  Barth. 
Rep.,  vol.  xii,  1876,  p.  98)  depending  upon  the  occurrence  of  con- 


Fig.  257. 


Intussusception,  witli  diagram  showing  the  entering,  returning,  and  receiving  layers 

ol  ileum  into  colon. 


striction — an  intussusception  in  this  respect  being  like  a hernia,  which 
maybe  “ down  ” without  being  strangulated  or  even  obstructed — the 
various  symptoms  in  each  case  depending,  not  on  the  mere  displacement 
of  the  intestine  but  on  the  constriction  produced  by  the  displacement. 

When  acute,  a case  of  intussusception  at  its  onset  may  be  mistaken 
for  one  of  “ band,”  and  yet  marked  points  of  difference  exist  between 
the  two.  In  both,  the  attack  is  sudden,  and  followed  by  collapse,  but 
in  the  case  of  a band,  pain  is  localised  from  the  first,  is  paroxysmal,  and 
remains  severe  t o the  last,  and  is  also  unassociated  with  tenesmus.  In  the 
intussitsception,  pain  varies  much  both  in  seat  and  intensity,  is  often 
relieved  by  pressure,  and  towards  the  last  ceases.  The  pain  is  like- 
wise commonly  associated  with  tenesmus.  In  “ band,”  vomiting  soon 
becomes  fsecal  and  is  constant ; in  intussusception  it  may  also  be  the 
same,  but  it  as  often  ceases.  In  “ band,”  constipation  is  the  rule,  with 
inability  to  pass  flatus ; in  “ invagination  ” diarrhoea,  tenesmus  and 
bloody  mucoid  stools  are  characteristic ; constipation  is,  however,  at 
times  present  in  chronic  cases.  In  “band,”  central  and  hypogastric 
abdominal  distension  is  an  early  symptom,  in  “ intussusception,”  it  may 
never  e,xist.  In  “ band,”  the  most  that  may  be  felt  is  a single  coil  of 
distended  bowel ; in  “ invagination”  a distinct  tumour  may  be  felt. 

Dr.  Leichtenstein,  of  Tiibiugen,  in  a valuable  analysis  of  593  cases 
of  this  affection  (‘  Prager  Vierteljahrschrift,’  Bd.  II9,  I2I,  1874), 
informs  us  that  when  a tumour  is  recognised  in  the  epigastric  region, 
the  ileum  is  probably  the  part  iuvaginated;  when  in  the  right  iliac 
fossa  the  ileum  into  the  cmcum ; and  when  it  can  be  felt  in  the  rectum 
it  is  probably  ileum.  Mr.  Morris  (‘  Path.  Trans.,’  p.  133,  1877),  has, 
however,  pointed  out  the  possibility  of  mistaking  blood  clot  in  the  rec- 
tum for  the  lower  end  of  intussuscepted  bowel,  so  that  the  use  of  the 
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Bpeciilum  should  be  brought  to  the  aid  of  the  fiuger  in  any  case  of  doubt. 
Leichtensteiu  says  also  that  when  the  intussuscepted  portion  of  bowel 
sloughs  off  it  occurs  between  the  eleventh  or  twenty -first  day  from  the 
beginning  of  the  disease,  and  that  it  is  generally  part  of  the  ileum. 

This  result,  however,  is  vei’y  rarely  met  with  in  infancy. 

In  the  treatment  of  intussusception,  operative  interference  is  not  Treatment, 
to  be  undertaken  in  a hurry,  as  it  is  not  to  be  questioned  that  cases 
of  this  affection  constantly  occur  which  right  themselves  either  by  or 
even  without  the  aid  of  medical  or  surgical  treatment,  the  bowel  either 
freeing  itself  by  an  unexplained  process,  or,  in  some  acute  cases  slough- 
ing away,  and  a so-called  cure  resulting.  Fagge,  however,  well  observes 
upon  this  point  that  “when  this  cure  by  expulsion  occurs  it  frequently 
only  postpones  the  fatal  termination  instead  of  entirely  preventing  it. 

The  patient  dies  some  months  afterwards  from  contraction  of  the 
cicatrix  which  had  formed  at  the  seat  of  the  disease,  this  fact  affording 
a weighty  additional  argument  in  favour  of  an  attempt  to  explore  and 
pull  out  an  ileo-C£Bcal  intussusception  when  the  case  is  correctly  dia- 
gnosed at  an  early  stage.”  Mr.  Morris  says  “ It  would  appear  that  when 
small  intestine  is  intussuscepted  into  small  intestine  the  invaginating 
portion,  owing  to  its  small  relative  size,  is  too  much  damaged  by  com- 
pression from  within  to  allow  of  recovery  by  expulsion  of  the  reflected 
and  entering  portions.” 

No  operation  should,  however,  be  thought  of  in  intussusception  until 
well-considered  minor  measures  have  been  employed  and  failed,  care 
being  taken  that  too  much  time  is  not  expended  in  the  attempt.  In 
acute  intussusception,  however,  where  the  bowel  is  clearly  strangulated.  Of  acute, 
but  a few  hours  should  be  given,  because  unless  relief  is  speedily  found, 
death  ensues,  and  the  younger  the  patient  the  more  rapid  the  I’esult. 

In  chronic  intussusception  where  the  bowel  is  probably  only  incar-  of  chronic, 
cerated,  the  surgeon  should  not  withhold  his  hand  for  more  than  a 
w’eek  ; because  if  relief  is  to  be  obtained  by  treatment,  it  should  be 
obtained  within  the  seven  daj’s  it  is  justifiable  to  expend  in  the  attempt, 
and,  if  failure  follows,  the  operation  of  laparotomy  should  be  under- 
taken. In  acute  strangulation  if  I’elief  is  not  speedily  found,  sloughing 
of  the  invaginated  bowel  may  take  place,  and  in  the  chronic,  adhesion 
of  the  invaginated  bowel;  under  either  circumstance  opei'ative  inter- 
ference must  fail. 

Operative  interference  in  intussusception,  however,  has  not  hitherto  Operntive 
been  very  successful,  and  its  failure,  I believe,  is  owing  to  its  having  interference, 
always  been  postponed  to  too  late  a period.  Yet  recent  experience  has 
been  more  encouraging,  even  under  not  very  favorable  circumstances, 
for  Hutchinson  has  recorded  a case  (‘  Med.-Chir.  Trans.,’  vol.  Ivii,  1874) 
in  which  he  opened  the  abdomen  of  a child  set.  2 on  the  thirtieth  day  of 
the  symptoms,  and  drew  out  the  invaginated  bowel  with  a successful 
issue.  Mr.  Howard  Marsh  had  a second  case,  in  which  a like  good 
result  was  obtained  in  a male  infant  seven  months  old  after  symptoms 
of  fourteen  days’  duration  ; while  my  colleague,  Mr.  Howse,  had  a third, 
in  a woman  set.  23,  a patient  of  Dr.  Fagge’s  (ibid.,  vol.  lix,  1876)  in 
which  recovei’y  tuok  place.  I have  likewise  performed  the  same  opera- 
tion in  a dog,  pulling  out  on  the  fifteenth  day,  with  a good  result,  six 
feet  of  invaginated  bowel. 

Dr.  H.  11.  Sandk,  of  New  York,  has  also  published  another  suc- 
cessful case  in  a child  6 months  old  (‘  New  York  Med.  Journ.,’  June, 
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1877) — the  operation  having  been  performed  eighteen  hours  after  the 
appearance  of  the  symptoms.  In  intussusception,  however,  some  success 
has  followed,  at  times,  the  practice  of  inflation,  a plan  of  treatment  that 
was  originally  recommended  by  Gorham  years  ago,  and  which  may  be 
effectually  carried  out  by  connecting  a syphon  bottle  of  soda  or  other 
aerated  water  with  a tube  passed  well  into  the  bowel,  the  elastic  gas 
forcing  its  way  far  better  than  water.  When  inflation  cannot  be  used 
injections  may  be  substituted.  This  operation,  has,  however,  its  dangers, 
as  bowels  have  been  ruptured  by  its  use.  I cannot  therefore  recommend  it. 

Inversion  of  the  body  has  likewise  been  advised,  with  the  chance,  that 
the  weight  of  the  contents  of  the  bowel  above  the  involuted  or 
obstructed  segment  may  suffice  to  disengage  it.  Mechanical  kneading 
of  the  abdomen,  and  the  administration  of  an  anaesthetic  have  also  been 
employed  with  a similar  object. 

Opium  should  always  be  given  in  all  cases  of  mechanical  obstruc- 
tion, the  drug  not  only  relieving  pain,  but  checking  the  peristaltic 
action  of  the  bowel  which  is  so  injurious. 

These  remedies,  however,  are  uncertain  at  the  best,  and  should  be 
tried  in  early  cases,  when  the  diagnosis  is  uncertain  and  operative  in- 
terference rejected,  but  they  must  not  be  used  when  more  active 
treatment  is  called  for  unless  such  treatment  is  absolutely  forbidden. 

Laparotomy, 

Lnparotomy  from  XaTrapa,  the  soft  parts  of  the  body  below  tbe  ribs,  and  rfjuj-'w,  I 
ot^°earc)T”°”  cut,is  a name  which  has  been  given  by  Dr.  John  Asburst,jun. (‘American 
Journ.  of  Med.  Science,’  1874),  to  an  exploratory  operation  upon  the 
abdomen  for  the  relief  of  an  internal  strangulation  or  intussusception, 
and  is  so  good  that  I adopt  it.  The  term  “ gastrotomy  ” is  applied 
to  operations  upon  the  stomach  for  the  removal  of  foreign  bodies, 
“ gastrostomy  ” to  an  operation  upon  the  stomach  with  a view  of 
establishing  a permanent  fistula,  “ colotomy  ” to  those  upon  the  large 
intestine,  and  “enterotoiny  ” to  those  upon  the  small. 

In  laparotomy  the  abdomen  should  be  opened  in  the  median  line 
below  the  umbilicus,  though  if  an  old  hernia  exists,  the  sac  should  be 
explored,  and  the  abdominal  incision  made  upwards  from  its  neck.  The 
abdomen  should  at  first  be  explored  by  the  finger,  and  more  particularly 
towards  the  umbilicus,  since  it  seems  that  bauds  are  more  often  found 
opposite  the  promontory  of  the  sacrum  than  anywhere  else.  If  the 
finger  fail  to  find  out  the  band,  the  opening  must  be  enlarged  and  the 
l)ai'ts  inspected.  When  the  operation  is  performed  for  intussusception, 
and  the  bowel  is  exposed,  difficulty  has  been  experienced  in  freeing  the 
involved  bowel,  and,  under  such  circumstances,  tbe  expedient  used  by 
Mr.  Hutchinson  should  be  employed  and  the  invaginated  portion  pushed 
out  backward  from  its  sheath.  The  wound  should  be  carefully  adjusted 
by  stitches.  After  the  operation,  the  patient  should  be  kept  under  the 
influence  of  opium  or  morphia — themorphia  suppository  every  five  hours 
being  the  best  form  to  use.  Milk  diet  should  be  given  in  small  quan- 
tities, and,  if  recovery  is  to  follow,  it  will  probably  be  speedy ; as 
repair  takes  place  rapidly  in  all  abdominal  sections  when  a case  goes  on 
well,  and  death  ensues  early  when  the  reverse  occurs. 

Enterotonir.  Enterotomy,  ^ 

or  the  opening  of  some  portion  of  the  small  bowel  generally  m the  right 
groin,  is  an  operation  of  great  value,  and  it  is  to  be  regretted  that  it 
has  not  received  sufficient  notice.  It  was  first  performed  by  Nelaton, 
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at  least  twenty-five  years  ago,  upon  a patient  of  Trousseau’s,  for 
chronic  intestinal  obstruction,  and  is  applicable  to  cases  of  abdominal 
obstruction  in  which  the  clinical  evidence  points  to  the  con- 
clusion that  the  obstruction  is  high  up  in  the  large  intestiue  or  low 
down  in  the  small;  to  cases  in  which  “laparotomy”  is  inapplicable  and 
“ lumbar  colotomy”  is  out  of  court — to  cases  of  obstruction  in  which 
relief  is  required  and  a more  exact  method  of  giving  it  is  not  clear, 
either  from  some  difficulty  in  diagnosis  or  other  cause.  It  is  described 
by  Trousseau  as  follows  (‘ Clin.  Med.,’  lecture  77): — “I  begin  the  The 
operation,  as  Nelaton  advises,  by  making  in  the  right  side  an  incision  op^ratiou. 
an  inch  in  length,  a little  above  the  crest  of  the  ilium,  parallel  with 
Poupart’s  ligament  (Fig.  258)  ; the  length  of  this  incision  is  subse- 
quently increased  to  three  or  four  inches.  In  dividing,  layer  by  layer, 
the  skin,  the  cellular  tissue,  the  muscles,  and  aponeuroses,  tying  as  may 
be  required  the  large  vessels  involved  in  the  incision,  we  at  last  comedo 

Km.  258 


Fig.  2o8a. 


Inguinal  wuund  made  iu  Ndlaton’a  ‘ Operation  of  Euterotomy.’ 

the  most  deeply-seated  aponeurosis.  Proceeding  always  very  slowly, 
and  being  very  particular  in  sponging  the  wound  carefully,  this  deep 
aponeurosis  is  cut  through,  when  forthwith  the  peritoneum  is  reached. 
It  is  taken  hold  of  by  a small  forceps  and  incised;  afterwards  using 
the  greatest  possible  precautions,  a 
silver  thread,  by  means  of  a curved 
needle  is  carried,  first  tlirough  the  in- 
testine and  then  through  the  abdo- 
minal walls ; four  sutures  are  then 
made,  two  on  each  side  of  the  inci- 
sion ; two  others  are  made,  one  at  the 
superior  and  the  other  at  the  inferior 
angle  of  the  wound ; but  this  time  the 
abdominal  parietes  are  first  perforated, 
then  the  intestine,  and  afterwards  the 
abdominal  parietes  on  the  opposite  side 
of  the  wound  {vide  Pig.  258a).  In  this 
way  the  intestine  is  fixed  everywhere,  laterally  and  from  above  doivn- 
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wards,  to  tbe  walls  of  the  alidomen ; by  tliis  proceeding  no  exudation 
can  take  place  into  the  peritoneum.  II  is  then  only  necessary  to  make 
an  exceedingly  small  incision  in  the  intestine  by  means  of  a sharp- 
pointed  bistoury.  The  opening  which  Nelaton  makes  is  less  than  a 
third  of  an  inch.” 

This  operation  is  very  warmly  advocated  by  Trousseau  in  all  cases  of 
intestinal  occlusion  from  whatever  cause,  “ when  the  symptoms  ot 
occlusion  have  existed  for  six  or  eight  days,  when  there  is  great  tym- 
panitis, when  the  matters  vomited  are  of  a stercoraceous  character,  and, 
finally,  when  the  persistence  and  severity  of  the  symptoms  presage 
imminent  death.”  He  had  recommended  its  adoption  in  five  cases,  and 
ill  two  with  complete  success,  the  patients  recovering,  who,  without 
it,  would  have  been  hopelessly  lost. 

In  recent  times  this  operation  has  been  successfully  performed  by 
Mr.  McCarthy  on  the  suggestion  of  Mr.  Maunder  in  1872  (‘  Med.  Chir. 
Trans.,’  vol.  Iv),  by  Mr.  Wagstalfe  (‘St.  Thomas’s  Hosp.  Rep.,’  1873), 
by  Mr.  Maunder  himself  in  November,  1875  (‘  Trans.  Clin.  Soc.,’ 
vol.  ix,  1876),  and  by  others. 

I have  performed  it  three  times,  once  in  1876  on  an  infant  twelve 
days  old,  who  was  born  with  an  imperforate  rectum,  and  survived 
the  operation  eight  days,  having  been  greatly  relieved  by  it,  but 
operation  had  been  postponed  until  too  late.  The  second  was  in 
May,  1877,  on  a man  set.  57,  who  had  been  a patient  of  Dr.  Wilks, 
for  chronic  small  intestinal  obstruction  of  many  months’  standing, 
the  chronic  condition  being  aggravated  every  week  or  ten  days 
by  symptoms  of  a severe  character,  which  threatened  life.  Tbe  seat 
of  the  obstruction  was  too  uncertain  to  allow  of  tbe  operation  of  colo- 
tomy  being  performed ; indeed  the  symptoms  pointed  to  the  small  bowel 
as  being  the  seat  of  the  disease,  and  on  that  account  enterotomy  was 
undertaken.  The  operation  gave  rapid  and  permanent  relief  and  the  man 
was  convalescent  in  a month.  His  temperature,  as  shown  by  the  chart, 
was  never  higher  than  100°.  He  is  alive  and  well  at  the  present  day  ; 
but  the  inconvenience  connected  with  the  artificial  anus  is  so  troublesome 
as  to  neutralise  greatly  the  advantages  of  the  operation.  The  third 

Fig,  259. 


Thermograph  of  case  of  enterotomy,  in  a man,  mt.  57,  for  chronic  ol)struction.  Tempe- 
rature never  reached  100°,  and  patient  was  convalescent  in  a month.  Fluetuatiou 
of  temperature  very  slight. 

was  on  the  person  of  a man,  let.  50,  whom  I saw  in  consultation  tvith  Dr. 
Cortis,  of  Kennington,  in  July,  1877,  for  complete  intestinal  obstruc- 
tion. He  had  been  ill  two  months  with  abdominal  pain  and  con- 
stipation, but  sought  advice  only  when  the  pain  had  become  very  severe 
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and  vomiting  appeai’ed.  When  I saw  him,  the  constipation  was  in- 
superable, vomiting  incessant,  and  the  abdomen  much  distended.  No 
obstruction  could  be  felt  in  the  rectum ; both  loins  were  very  resonant, 
and  it  was  believed  that  the  obstruction  was  about  the  c*cum.  I con- 
sequently performed  Nekton’s  operation  of  enterotomy  as  described,  on 
July  7th.  The  operation  gave  immediate  relief,  and  everything  went 
on  well  subsequently,  the  temperature  never  rising  beyond  99°.  He 
left  the  hospital  six  weeks  afterwards,  the  whole  of  his  motions 
passing  through  the  artificial  anus,  and  not  a trace  of  wind  or  motion 
passing  per  anum. 

On  his  return  home,  for  want  of  good  nursing,  a bed  sore  appeared, 
and  he  died  in  November,  1877.  After  death  it  was  found,  that  the 
lower  part  of  the  ileum  had  been  opened  three  inches  from  the  caecum, 
and  that  the  seat  of  stricture  was  in  the  ascending  colon  just  above  the 
cfficum.  It  was  cicatricial,  and  evidently  due  to  the  contraction  of  some 
old  ulcer ; the  viscera  were  healthy.  1 subsequently  learnt  from  Dr. 

Cortis  that  this  patient  had  hurt  himself  in  the  right  side  of  his  abdo- 
men three  years  before  his  illness  in  a fall  over  a case  of  goods,  that 
the  accident  was  followed  by  sickness  and  pain,  with  nausea  and  occa- 
sional vomiting.  It  is  quite  possible  that  the  stricture  was  the  result 
of  this  injury. 

This  patient,  as  well  as  the  other,  complained  sadly  of  the  annoyance 
caused  by  the  constant  flow  of  fseces  from  the  inguinal  anus,  no 
mechanical  appliance  having  the  power  of  controlling  it. 

Colotomy. 

For  irremediable  stricture  or  mechanical  obstruction  of  the  rectum  On  the 
from  any  cause,  Callisen’s  operation  of  opening  the  colon  in  the  left  operation  of 
loin  should  always  be  followed ; but,  when  the  seat  of  obstruction  is 
higher  chan  the  rectum  and  if  there  be  a doubt  whether  it  is  in  the 
sigmoid  fiexure  or  transverse  colon  Amussat's  operation  in  the  right 
loin  should  be  performed.  Calliseu  first  suggested  colotomy  in  1796, 
and  applied  it  to  the  descending  colon,  but  Amussat  revived  the  opera- 
tion and  extended  it  to  the  ascending  colon  in  1839. 

The  colon  in  this  position  lies  behind  the  peritoneum  immediately 
beneath  the  transversalis  fascia.  The  kidney  is  in  close  contact  with 
it  above,  and  in  one  case  on  which  I operated,  the  organ  was  placed 
so  low  down  as  to  fill  in  the  space  between  the  rib  and  pelvis,  and 
had  to  be  pushed  upwards  to  allow  the  colon  to  be  seen  and  opened. 

The  operation  can  he  performed  as  follows,  on  the  left  loin  : 

The  patient  is  to  be  placed  on  his  right  side  with  a pillow  beneath  Mode  of 
the  loin,  in  order  to  arch  somewhat  the  left  flank,  and  turned  two  perlorniance. 
thirds  over  on  his  face;  the  outer  border  of  the  quadratus  lumborum 
muscle  can  then  be  made  out,  as  this  muscle  is  the  surgeon’s  main 
guide.  Its  outer  border  with  the  descending  colon  is  to  be  found  half 
an  inch  posterior  to  the  centre  of  the  crest  of  the  ileum,  the  centre 
being  the  point  midway  between  the  anterior  superior  and  posterior 
superior  spinous  processes.  Allingham  says  that  in  more  than  fifty 
dissections  he  has  always  found  the  descending  colon  to  be  so  situated. 

He  has  never  known  this  point  to  fail  him.  When  difficulties  are  felt 
in  the  operation,  he  believes  they  arise  from  the  colon  being  looked  for 
too  far  from  the  spine  (‘  St.  Thomas’s  Hosp.  Reports,’  1870),  and  in  that 
opinion  I cordially  agree.  An  incision  is  then  to  be  made  four  or  five 
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inches  long,  beginning  an  inch  and  a half  to  the  left  of  the  spine 
below  the  last  rib,  and  passing  downwards  and  forwards  parallel  with 
the  crest  of  the  ileum ; the  line  of  the  incision  should  pass  obliquely 
across  the  external  border  of  the  quadratus  lumborum  muscle  about  its 
centre,  so  as  to  take  the  same  direction  as  the  nerves  which  traverse  this 
part.  By  this  incision,  the  integuments  and  muscles  and  fascia  are 
divided,  and  the  outer  border  of  the  quadratus  muscle  exposed.  The 
abdominal  muscles  can  be  divided  to  give  room,  and  this  had  better  be 
done  upon  a director.  All  vessels  are  now  to  be  secured.  The  trans- 
versalis  fascia  will  next  come  into  view,  and  beneath  this  will  be  the 
colon,  a layer  of  fat  sometimes  intervening.  The  fascia  is  to  he  opened 
with  caution,  for  in  the  loose  fat  and  cellular  tissue  the  colon  is  to  be 
found ; when  distended,  the  bowel  comes  at  once  under  the  eye  on 
dividing  the  fascia,  but  when  empty,  some  little  trouble  may  be  ex- 
perienced in  hooking  it  up  with  the  finger.  It  can  always  be  found  in 
front  of  the  lower  border  of  the  kidney.  This  organ  should  conse- 
quently be  sought,  as  it  is  the  only  certain  guide  to  the  bowel.  I have 
found,  however,  on  several  occasions  at  this  stage  of  the  proceeding, 
great  help  by  rolling  the  patient  over  on  to  his  back,  the  bowel  falling 
by  this  manoeuvre  on  the  finger,  and  being  then  readily  caught. 

When  the  bowel  has  been  caught,  it  should  be  partially  rolled  for- 
ward, in  order  to  expose  its  posterior  surface,  for  if  this  be  not  done 
there  is  a risk  of  the  surgeon  wounding  the  peritoneum  where  it  is 
reflected  from  its  anterior  surface  on  to  the  abdominal  wall.  The 
bowel  having  been  drawn  up  to  the  wound  is  then  to  he  secured  to  the 
integument  and  not  to  the  muscles,  by  the  passage  of  a ligature 
introduced  through  one  margin  of  the  wound,  then  through  the  bowel, 
and  lastly  through  the  other  margin.  The  bowel  can  then  be  opened 
by  a longitudinal  incision  about  three  quarters  of  an  inch  long  over 
the  ligature  that  has  traversed  its  canal ; the  centre  of  the  ligature  is 
then  to  he  drawn  out  and  divided,  the  two  halves  of  the  ligature  fixing 
the  two  sides  of  the  divided  intestine  firmly  to  the  margins  of  the 
wound;  and  two  or  four  more  stitches  may  then  be  introduced  to  make 
the  artificial  anus  secure.  The  margins  of  the  wound  may  be  oiled  to 
guard  against  the  irritation  of  faeces,  and  the  patient  placed  in  bed. 
At  times,  the  faeces  escape  in  large  quantities  directly  the  bowel  is 
opened ; at  others  some  slight  faeculent  discharge  will  take  place 
at  the  time,  the  larger  flow  taking  place  later.  This  is  not,  however,  a 
matter  of  any  importance,  and  the  surgeon  should  take  no  measures  to 
cause  the  bowels  to  act ; indeed,  it  is  better,  as  far  as  the  operation  is 
concerned,  that  the  flow  be  postponed,  for  within  an  hour  or  so,  the  parts 
about  the  wound  become  sealed  with  lymph,  and  thus  the  risks  of 
extravasation  are  diminished. 

Amussat  originally  suggested  the  transverse  incision  in  the  loins, 
and  Callisen  the  vertical,  the  former  crossing  at  right  angles  the 
outer  border  of  the  quadratus  lumborum  muscle,  the  latter  running 
parallel  with  it.  The  oblique  appears  to  me  to  he  preferable  to  either, 
as  it  gives  more  room  for  manipulation  when  the  colon  is  empty, 
it  takes  the  line  of  the  nerves  and  vessels  that  traverse  this  part,  and 
lessens  the  risk  of  their  division ; it  follows  the  ordinary  integumental 
fold  of  a patient  when  assuming  the  recumbent  posture,  and  thus 
favours  repair,  and  seems  to  tend  much  towards  the  prevention  of  the 
prolapse  of  the  bowel  that  is  always  liable  to  follow  such  au  operatiou. 
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Fig.  260  illustrates  the  line  of  incision  and  the  appearance  of  the 
artificial  anus.  It  was  taken  from  a patient  of  Sir  W.  Gull’s,  set.  64 
that  I operated  upon  in  1869  for  vesico-intestinal  fistula,  and  who 
died  five  and  a half  years  subsequently  (1875)  from  a ruptured 
heart.  The  gentleman  followed  his  avocation  without  any  dis- 
comfort. 

After  the  operation  a good  sedative  should  be  given,  such  as  opium.  After- 
morphia, or  chloral,  and  the  recumbent  position  maintained,  a piece  of  tfeatoient. 
oiled  lint  covered  with  oakum,  and  kept  in  place  with  a soft  towel, 
being  the  best  application. 

The  sutures  may  be  removed  on  the  fourth  or  fifth  day,  according  to  Sutures 
circumstances,  while  perfect  cleanliness  must  be  observed.  fourth^da"' 

Nutritive  food  and  stimulants  may  be  given  within  a day  or  so  of  the  ^ 

operation,  repair,  as  a rule,  going  on  favourably. 

l‘iG.  260. 


Artificial  anus  after  culotomy  with  the  oblique  incision. 


When  the  wound  has  cicatrized,  the  patient  may  get  up,  and  a pad  Appliances 
covered  by  a folded  napkin  and  fastened  on  with  a lumbar  binder,  is  after 
the  best  application.  The  ivory  ball  or  plug  that  has  been  recom- 
mended,  appears  to  be  a useless  instrument,  and  cannot  be  kept  in  its 
place,  nor  does  it  prevent  the  prolapse  of  the  bowel  that  is  said  to  be  so 
likely  to  follow  the  operation. 

With  the  oblique  incision  this  prolapse  does  not  appear  to  be  the  Value  of  the 
cause  of  any  annoyance,  since  it  seems  to  take  place  to  a very  slight  "nelson, 
extent. 

When  contraction  of  the  orifice  takes  place  to  too  great  an  extent,  a 
sponge  tent  or  short  bougie  may  daily  be  introduced.  I have,  however, 
met  with  but  one  case  requiring  this  treatment. 

After  convalescence,  it  is  well  to  wash  out  occasionally  the  lower  por- 
tion  of  the  bowel  with  warm  water,  as  some  faeces  are  apt  to  pass  the 
artificial  opening  and  rest  in  the  rectum,  causing  irritation.  When  the 
anal  end  is  open,  it  is  best  to  do  this  through  the  natural  opening,  and 
when  closed,  through  the  artificial. 

I have  now  perlormed  this  operation  thirty-six  times : in  four  Prognosis. 
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for  vesico-intostiual  fistula,  in  two  for  pelvic  tumour,  in  one  for 
fibrous  growths  in  the  rectum,  and  in  twenty-nine  for  stricture  of  the 
rectum.  One  of  the  cases  of  vesico-intestinal  fistula  lived  for  four 
months  after  the  operation,  and  died  with  suppurating  kidneys  entirely 
relieved  from  all  vesical  and  rectal  distress.  (‘  Brit,  and  For.  Rev.,’ 
Jan.,  1869.)  One  lived  nearly  six  years  after  the  operation,  and  died, 
set.  70,  from  rupture  of  the  heart.  The  third  is  now  alive,  six  years 
after  the  operation,  and  enjoying  life,  suffering  indeed  very  little 
inconvenience  from  the  artificial  anus.  (‘Clin.  Soc.,’  1872.)  The 
patient  with  pelvic  tumour,  already  noticed,  died  on  the  third  day  from 
rupture  of  the  tumour.  The  second  was  kept  alive  two  months,  and 
died  from  the  disease.  The  one  with  fibrous  growths  in  the  rectum 
was  operated  upon  Nov.  14th,  1877,  and  is  now  living  in  comfort. 

Of  the  twenty-nine  patients  with  stricture,  cancerous  and  otherwise, 
one  lived  three  years  after  the  operation,  and  one  eighteen  months, 
dying  from  supposed  cancer  of  the  liver  after  a month’s  illness  j two 
lived  ten  and  three  for  five  months,  eight  survived  the  operation  from 
seven  to  eighteen  days,  eight  died  within  a week,  the  operation  in 
the  majority  of  these  cases  having  been  undertaken  as  a last  resource. 
Six  were  alive  when  last  heard  of,  twO  having  been  operated  upon 
three  years  previously,  two  two  years,  and  two  within  the  year.  In 
every  case  marked  relief  was  afforded  to  symptoms,  and  in  many,  the 
patients’  expressions  of  gratitude  for  such  were  very  strong,  several 
having  deeply  regretted  that  the  operation  had  not  been  performed  at 
an  earlier  period. 

. In  no  single  case  have  I ever  regretted  performing  this  operation, 
although  in  a large  number  1 have  wished  earnestly  that  I had  had  an 
opportunity  of  performing  it  earlier,  since  in  no  instance  where  it 
was  undertaken  did  it  fail  to  give  relief. 

In  one  of  the  patients  colotomized  for  vesico-intestinal  fistula,  who 
is  now  alive,  six  years  after  the  operation,  urine  finds  its  way,  when 
he  is  recnmbent,  out  of  the  lumbar  artificial  anus,  and,  in  the  second 
case  that  survived  the  operation  nearly  six  years,  the  same  com- 
plication presented  itself.  In  neither  instance,  however,  was  the  flow  a 
source  of  trouble.  This  flow,  however,  might  have  been  enough  to 
keep  patent  that  portion  of  the  intestine  that  existed  between  the 
artificial  anus  and  the  bladder,  and  to  preserve  it  from  atrophy  ; such 
a result  of  colotomy  being  clearly  possible.  Dr.  Michael  Harris, 
of  Liverpool,  having  recorded  in  the  ‘ Liverpool  Hospital  Reports  ’ 
for  1874  the  particulars  of  a post-mortem  examination  where  Mr. 
Hakes  had  performed  colotomy  five  years  previously  for  vesico-iutes- 
tinal  fistula,  in  which  the  descending  colon  from  the  artificial  anus, 
together  with  the  sigmoid  flexure  and  rectum  as  far  as  the  bladder, 
had  become  complet^y  obliterated  and  was  found  to  be  replaced  by  a 
cylindrical  mass  of  fat.  The  length  of  this  fatty  column  was  about 
six  or  seven  niches,  and  in  the  centre  of  it  was  found  a fibrous  cord  of 
about  a line  in  thickness,  but  no  trace  of  a canal  of  any  kind  could  be 
therein  detected. 

Curling  has  performed  or  recommended  the  operation  in  twenty-one 
cases,  and  in  fourteen  the  patients  survived  over  periods  varying  from 
two  to  eighteen  months.  Pollock  gives  a case  where  the  patient  had 
survived  the  operation  for  two  and  half  years.  Allingham  has  had 
ten  cases : one  died  within  a fortnight  of  the  operation,  five  lived  a 
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few  months,  one  nineteen  months,  one  four  and  a half  years.  Two 
were  known  to  be  living  for  three  and  four  years  after  the  operation. 

These  results  cannot  be  regarded  otherwise  than  with  satisfaction, 
for  it  should  he  remembered  that  in  all  these  cases  the  operation  was 
undertaken  when  life  was  threatened,  and  the  distress  from  the  local 
disease  was  severe  and  otherwise  irremediable.  The  operation  is  Operation 
beneficial  in  all  cases  of  vesico-intestinal  fistula  when  solid  faeces  flow  '"’hen 
w'ith  the  urine ; in  all  cases  of  stricture  of  the  rectum  so  soon  as  the 
obstruction  becomes  serious  and  local  distress  great ; in  all  other  cases 
of  mechanical  obstruction  to  the  rectum  from  pelvic  causes,  when  no 
less  severe  measures  for  relief  can  be  suggested ; and,  last,  but  not 
least,  in  e.vtensive  ulceration  of  the  rectum,  cancerous,  syphilitic,  or 
simple,  when  local  treatment  fails  to  give  relief,  and  local  distress  is 
great,  when  the  general  powers  are  evidently  giving  way  from  the 
local  disease  quite  irrespective  of  all  mechanical  obstruction. 

In  no  case,  however,  should  the  operation  be  postponed  till  the 
patient’s  powers  are  failing,  for  then  the  prospects  of  recovery  are  greatly 
lessened  aud  convalescence  is  often  rendered  improbable. 

By  way  of  summary,  therefore,  it  may  be  stated  that — Summary. 

Laparotomy  is  an  operation  which  should  be  performed  in  all  cases  of 
acute  intestinal  obstruction  due  to  bauds,  internal  hernia,  and 
intussusception,  that  do  not  speedily  yield  to  other  treatment. 

Colotomy  is  applicable  to  cases  of  obstruction  to  the  large  intestine 
from  stricture  or  the  mechanical  pressure  of  tumours. 

Enterotomy  affords  a means  of  relief  for  all  other  cases  of  intestinal 
obstruction  to  which  the  tw'o  former  operations  are  inapplicable. 

On  Tapping  the  Intestine.  On  tapping 

The  practice  of  tapping  the  intestine  with  a fine  trocar  and  canula  >nt«siiue 
in  cases  of  intestinal  obstruction,  is  one  which  deserves  serious  con-  mvour  * 
sideration,  since  there  is  good  reason  to  believe,  that  a small  puncture  may 
often  be  made  into  a distended  intestine  aud  wind  drawni  off  without 
any  extravasation  of  the  contents  of  the  bowel  taking  place ; and  that 
if  the  distension  of  the  strangulated,  twisted,  or  otherwise  obstructed 
bow'el  can  be  relieved  by  the  operation,  there  is  some  ground  for 
hope  that  natural  efforts  may  then  release  the  bowel  from  beneath  its 
band  or  from  some  internal  peritoneal  ring,  and  that  even  a twisted 
bowel  may  untwist.  The  operation,  however,  is  not  without  its  risk, 
as  I have  on  several  occasions  known  faecal  extravasation  to  follow  the 
practice,  and  Couplaud  and  Morris  quote  other  cases.  1 have  been  also 
led  to  believe  that  even  in  a large  hernia,  its  strangulation  might  he 
relieved  by  a like  operation  and  a natural  reduction  take  place ; for  a 
strangulated  bowel,  outside  as  w'ell  as  inside  the  abdominal  cavity,  is 
strangulated  by  the  distension  of  the  intestine  itself,  more  than  from 
any  extra-intestinal  influence,  and  if  this  distension  can  be  relieved  by 
simply  drawing  off  the  contents  of  the  bowel  by  means  of  a very  fine 
trocar  and  canula,  the  walls  of  the  intestine  wmuld  collapse,  strangula- 
tion cease,  and  unless  adhesions  confined  the  bowel  in  its  position,  its 
return  might  be  looked  for  by  natural  efforts.  These  remarks  are  based  Case  in 
upon  the  fact,  that  intestine  may  be  so  treated  without  any  extravasation  " it  "'"s 
following,  aud  such  actually  came  before  me  in  a case  of  ileo-colic  ornieu. 
scrotal  hernia,  in  a gentleman  aet.  76,  when,  to  enable  me  to  reduce 
the  bowel,  1 was  driven  to  puncture  the  protruding  intestine  in  four  or 
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five  places,  and  although  much  manipulation  followed  this  practice,  no 
extravasation  occurred  at  the  time  or  after,  and  a rapid  recovery 
ensued  without  a drop  of  suppuration.  The  case  occurred  in  the 
practice  of  Mr.  Kelson  Wright,  of  Kennington.  These  remarks  are 
only  to  he  read  as  suggestions,  and  more  particularly  as  applied  to 
large  umbilical  and  scrotal  hernite.  Since  the  introduction  of  the  pneu- 
matic aspirator  by  Dr.  Dieulafoy  this  practice  has  received  much  encour- 
agement. For  more  detailed  evidence  on  the  subject  of  intestinal 
obstruction  and  its  treatment,  the  following  papers  may  be  referred  to : 

Brinton,  ‘ Croonian  Lectures,’  1859.— Fagge,  ‘Guy’s  Reports,’  1868.— Gay,  ‘Trans. 
Lond.  Med.  Soc.,’  1861-2.— Gorham,  ‘Guy’s  Reports,’  vol.  iii,  series  1.— Hinton,  ‘ Asso- 
ciation Med.  Journal,’  1853.— Smith,  ‘ American  J ournal  of  Med.  Science,’  1862.— Bryant, 
‘ Med.  Times,’  1872.— ‘ A Treatise  on  the  Pneumatic  Aspiration  of  Morbid  Fluids,’  by 
Dr.  George  Dieulafoy,  1873.— Trousseau’s  ‘Clinical  Medicine.’— Hutchinson,  ‘Med. 
Chir.  Trans.,’  vol.  Ivii,  187'i.— Coupland  and  Morris,  ‘ Brit.  Med.  Journ.,’  Jan.  26,  1878. 
-Bryant,  ‘ Lancet,’  May,  1878.— ‘ Clinical  Society,’  1878. 

On  Tapping  the  Abdomen. 

Whenever  fiuid  collects  in  the  abdominal  cavity  so  as  to  interfere 
with  life’s  functions,  the  operation  of  tapping  may  be  called  for.  It 
may  be  for  ascites,  a collection  of  fluid  in  the  peritoneal  cavity ; for 
ovarian  dropsy,  a collection  of  fluid  in  a single  or  in  a polycystic 
tumour ; or  for  hydatid,  whether  hepatic,  pelvic,  or  peritoneal.  . It  may 
also  be  called  for  in  renal  or  splenic  cysts. 

It  would  be  out  of  my  province  to  enter  minutely  into  the  diagnosis 
of  all  these  conditions,  as  the  majority  of  such  cases  come  under  the 
care  of  the  physician,  the  surgeon  being  called  m simply  to  operate. 
Nevertheless,  it  may  be  as  well  to  give  some  of  the  leading  points  of 
diagnosis,  for  I need  scarcely  say  that  the  operating  surgeon  is  not  re- 
lieved of  all  responsibility  of  diagnosis  by  the  fact  that  a medical  mind 
has  charge  of  the  case.  The  operator,  as  such,  assumes  part,  at  least, 
of  the  responsibility  of  the  case  as  well  as  of  the  operation. 

Diagnosis. — In  a general  way  it  may  be  asserted,  therefore,  that 
ascites  is  the  result  of  a chronic  action  that  has  been  going  on  for  some 
time,  arising  from  liver,  peritoneal,  heart,  or  ren.al  disease,  the 
abdominal  dropsy  being  one  of  the  results  only.  The  history  of 
the  case  consequently  will  be  a great  help  in  arriving  at  a con- 
clusion. The  fluid,  moreover,  will  be  found  to  fill  the  abdominal  cavity 
equally;  fluctuation  being  perceptible  across  the  abdomen,  and  from 
before  backwards  well  into  the  loins,  even  when  the  abdomen  is  resonant. 
As  a rule,  the  intestines  will  be  found  floating  upwards,  thus  giving  re- 
sonance on  percussion,  the  position  of  the  bowels  being  influenced  by 
that  of  the  patient.  With  the  body  horizontal,  they  will  give  resonance 
at  the  umbilicus ; with  the  pelvis  depressed,  above  this  point ; with  the 
pelvis  well  raised,  resonance  may  even  be  detected  near  the  pubes.  In 
almost  all  these  cases  the  sound  over  the  loins  will  be  dull.  On  looking 
at  the  abdomen  the  surface  will  be  smooth  and  the  enlargement  equal. 
The  subject  of  diagnosis  of  ovarian  and  uterine  disease  will  receive 
attention  in  Chapter  XXVII. 

The  operation. 

The  instruments  required  for  the  operation  are  a moderate-sized 
trocar  and  canula ; an  india-rubber  tube  about  six  feet  long  adapted 
to  a silver-tubular  plug  that  fits  the  canula  when  the  trocar  is  removed; 
a lancet  or  small  scalpel ; a pad  of  lint ; and  a roll  of  good  strapping. 

Some  surgeons  prefer  one  of  the  modern  instruments  by  which  the 
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india-rubber  tube  is  attached  to  the  canula  at  right  angles,  and  they 
are  very  good  j but  those  I have  named  are  ample. 

The  patient  should  be  brought  to  the  edge  of  the  bed  and  placed  in  Position  of 
the  recumbent  position,  with  the  shoulders  raised ; a folded  sheet  or  patient, 
piece  of  mackintosh  cloth  having  been  previously  so  arranged  as  to 
protect  the  sheets.  A catheter  should  first  be  passed,  then  with  the 
trocar  and  canula  warmed  and  oiled,  and  a pail  at  hand,  into  which  the  Details  of 
end  of  the  india-rubber  tube  is  allowed  to  hang,  the  surgeon  may  with  a operation, 
lancet  make  a small  incision  through  the  skin  and  soft  parts,  about  three 
inches  below  the  umbilicus,  or  at  any  other  spot  at  which  the  operation 
is  to  be  performed.  He  should  next  introduce  the  trocar  and  canula 
with  a direct  force  and  semi-rotatory  movement  of  the  wrist,  guarding, 
with  his  forefinger  fixed  about  one  inch  from  the  end  of  the  canula, 
against  inserting  the  trocar  too  far.  The  abdomen  having  been  pnnc- 
tured,  the  ti'ocar  may  be  removed  with  the  right  hand,  the  canula  being 
pushed  further  in  at  the  same  moment  with  the  thumb,  and  its  orifice 
plugged  at  once  with  the  left  thumb,  to  prevent  the  escape  of  fluid. 

The  silver  plug  of  the  india-rubber  tube  may  then  be  introduced  and 
the  fluid  allowed  to  escape,  the  distal  end  of  the  tube  being  kept  sub- 
merged in  the  fluid  in  the  receptacle  ; the  tube  acting  as  a syphon. 

To  facilitate  the  flow  and  to  evacuate  the  whole  contents  of  the 
cavity,  some  surgeons  roll  the  patient  over  on  the  side,  or  place  him  so 
at  the  first ; but  such  a proceeding  is  nnnecessary. 

When  the  fluid  has  ceased  to  flow,  the  canula  is  to  be  gently  re-  Mode  of 
moved,  the  thumb  and  Anger  of  the  left  hand  nipping  up  the  soft  pai-ts  tiniahiiig  the 
as  its  end  appears,  so  as  to  prevent  the  admission  of  air  into  the  abdo-  °P®r““on. 
minal  cavity,  and  the  trickling  of  any  fluid  down  the  patient.  The 
edges  of  the  wound  may  then  be  adapted  by  a piece  of  good  strapping, 
and  a pad  of  lint  applied  when  oozing  appears,  but  not  otherwise  j 
two  or  three  bands  of  strapping,  three  inches  wide,  should  then  be 
adjusted  to  the  front  of  the  abdomen  from  side  to  side.  Where  great 
hollowness  is  left,  a pad  of  cotton  wool  often  gives  comfort.  The 
old-fashioned  flannel  bandage  may  be  abolished,  as  it  is  only  an  incon- 
venience. 

All  pressure  on  the  abdomen  during  the  flow  of  the  fluid  should  be 
avoided  as  unnecessary,  and  also  all  pressure  after  the  operation ; 
support  only  being  required. 

The  usual  place  to  perform  the  operation  is  in  the  linea  alba,  about  Site  of  the 
two  or  three  inches  below  the  umbilicus ; but  in  ovarian  disease  any  operation, 
point  in  the  linea  semilunaris  may  be  opened,  and  in  rare  cases  any  other. 

When  a hydatid,  renal  or  splenic  cyst  requires  to  be  tapped  a small 
trocar  and  canula,  such  as  is  employed  for  tapping  a hydrocele,  should 
be  used ; though  in  these  cases,  the  Pneumatic  Aspirator  is  of  great  Use  of 
service,  for  by  its  use  the  fluid  can  be  removed  without  the  possibility  aspirator, 
of  air  being  introduced. 

Hydatid  tumours 

of  the  liver,  spleen,  or  other  parts  of  the  abdomen  are  occasionally  met  Hyaaiid 
with,  and,  however  large  a size  they  attain  they  rarely  produce  other  abdominal 
symptoms  than  those  mechanically  caused  by  their  size,  and  on  that 
account  they  may  require  treatment.  Their  origin  is  indicated  by 
their  position,  although  when  situated  in  the  pelvis,  there  may  be  an 
impossibility  in  diagnosing  them  from  ovarian  cysts.  They  are  almost 
always  very  globular  and  tense,  and  rarely  give  rise  to  distinct 
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fluctuation.  The  external  feel  of  a hydatid  is  somewhat  peculiar  and 
characteristic.  In  1868,  I removed  with  permanent  success,  an  enor- 
mous hydatid  tumour  from  the  abdomen,  although  apparently  not  from 
its  cavity,  of  a lady  patient  of  Dr.  Oldham,  mt.  35,  who  was  believed 
to  have  had  ovarian  disease  (‘Guy’s  Hosp.  Hep.,’  1868),  while  Mr. 
Spencer  Wells  records  a case  in  which  the  hydatids  were  turned  out 
of  the  abdominal  cavity.  Sometimes  the  hydatid  dies  without  surgical 
interference,  and,  as  a consequence,  severe  suppuration  is  set  up  with 
violent  constitutional  disturbance,  which  requires  surgical  aid. 

Not  long  since  I opened,  with  marked  success,  a large  abscess  over 
the  liver  of  a boy  set.  17,  and  evacuated  a quantity  of  pus,  bearing  the 
peculiar  odour  of  hydatid  pus.  The  abscess  clearly  came  from  the 
liver,  and  was  a suppurating  hydatid.  The  boy  previously  had  suffered 
from  tape  worms.  In  1869,  I had  to  open  freely  a suppurating  hydatid 
tumour,  which  half  filled  the  abdomen  of  a gentleman,  set.  40,  who  had 
had  it  tapped  some  months  before  in  Australia,  and  a complete  recovery 
ensued.  A quantity  of  dead  hydatid  cysts  escaped  through  a large 
canula  that  was  introduced.  The  cyst  was  washed  out  daily  with 
great  benefit.  This  gentleman  is  now  quite  well.  I have  had  at 
least  six  other  cases  in  which  a like  treatment  was  employed  with 
success,  nor  have  I lost  one,  although  several  have  had  a very 
narrow  escape.  The  secret  of  the  treatment  of  suppurating  hydatid 
cysts  consists  in  a free  outlet  for  all  purulent  and  dead  hydatid 
deposits,  and  the  frequent  washing  out  of  the  suppurating  cavity  with 
water  containing  iodine,  Coudy’s  fluid,  carbolic  acid,  or  creosote, 
with  or  without  the  introduction  of  a di’ainage  tube  or  elastic 
catheter.  For  the  operation,  a large  trocar  and  canula  should  be 
employed — the  canula  being  left  in  for  some  days  until  a good  opening 
is  established ; it  may  then  be  exchanged  for  an  elastic  catheter  or 
lai’ge  drainage  tube. 

Before  suppuration  takes  place,  however,  other  treatment  is  appli- 
cable, such  as  draining  off  partially  or  wholly  the  fluid  contents  of  the 
hydatid  by  means  of  a very  fine  trocar  and  canula.  I have  performed 
this  operation  on  many  occasions  with  success,  but  generally  prefer 
to  draw  off  only  a few'  ounces  of  the  fluid ; clinical  experience  indicating 
that  by  this  measure  alone  the  hydatid  may  be  killed,  subsequently 
w’ithering  up  and  ceasing  to  hurt.  Dr.  J.  Miller,  of  Tasmania,  where 
this  disease  is  frequent,  speaks  highly  of  the  use  of  twenty-grain  doses 
of  the  bromide  of  potassium  three  times  a day  after  the  tapping,  and 
Dr.  Bird,  of  Melbourne,  combines  with  it  drachm  doses  of  the  tincture 
of  kamela.  At  times,  also,  cases  which  have  been  looked  upon  as 
cured  are  not  so,  and,  after  the  lapse  of  years  the  disease  re-appears. 
When  suppuration  follows  tapping,  however,  a cure  ensues. 

The  operation  of  simply  tapping  a hydatid  with  even  the  finest  instru- 
ments is  not,  however,  free  from  danger,  for  in  January,  1877,  I tapped 
a man  set.  42,  who,  with  the  exception  of  the  hydatid  tumour  of  the  liver, 
was  in  perfect  health,  and  drew  off  half  a pint  of  hydatid  fluid,  having 
to  pei  forate  the  structure  of  the  liver  to  the  depth  of  an  inch  to  reach 
the  cyst.  The  operation  was  not  attended  by  the  slightest  distress ; 
but  on  the  removal  of  the  needle  an  agonizing  pain  attacked  the  man’s 
face  and  jaw'S,  accompanied  with  flushing  of  the  head  and  neck.  This 
was  followed  by  vomiting,  extreme  pallor,  and  stertorous  breathing  for 
a minute,  followed  by  death  in  two  minutes.  At  the  necropsy  nothing 
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was  found  to  account  foi‘  this  sudden  end,  that  is,  there  was  no  em- 
bolism or  heart  trouble,  no  brain  disease,  nothing  but  a large  hydatid 
cyst  behind  the  liver.  The  needle  had,  however,  passed  through  a mis- 
placed portal  vein  on  its  way  to  the  hydatid,  and  the  question  arose  as 
to  the  possibility  of  death  being  due  to  the  mixing  of  the  hydatid  fluid 
with  the  venous  blood.  No  blood  was  extravasated  (Clin.  Society, 

1878).  My  colleagues.  Dr.  Fagge  and  Mr.  Durham,  have  given  us 

some  evidence  that  a cure  can  be  obtained  by  electrolytic  treatment.  Electrolysis. 

I on  Dr.  Althaus’s  plan  of  introducing  into  the  tumour  two  electrolytic 
needles,  one  or  two  inches  apart,  connected  by  means  of  wire  to  the 
negative  pole  of  a galvanic  battery  of  ten  cells,  and  completing  the 
current  through  the  tumour  by  means  of  a moistened  sponge,  attached 
to  the  positive  pole  of  the  battery,  applied  for  ten  or  more  minutes  at 
a time  to  different  points  over  the  swelling.  (‘  Med.-Chir.  Trans.,’ 
vol.  liv.)  This  operation  may  be  repeated  according  to  circum- 
stances. 

Such  treatment  may  he  employed  when  simple  tapping  fails  to  cure. 

Some  of  the  patients  reported  as  cured  by  these  means  have  returned, 
however,  with  the  disease,  and  it  is  still  a question  whether  more  is 
gained  by  this  method  than  by  simple  puncture  and  the  withdrawal  of 
some  of  the  hydatid  fluid. 

Further  information  may  be  gained  from  Murchison’s  work  on  the 
liver,  1868,  Harley’s  paper,  ‘ Med.-Chir.  Trans.,’  vol.  xlix.,  and  Dr. 

Bird,  of  Melbourne’s,  book. 


Tumours  of  the  Umbilicus. 

Pedunculated  outgrowths  from  the  umbilicus  are  not  uncommon 
and  always  found  in  children,  being  composed  of  simple  granula- 
tion tissue ; indeed,  it  seems  probable  that  they  are  really  due  to  excess 
of  granulation  growth  from  the  point  at  which  the  umbilical  cord  sepa- 
rated. They  sometimes  attain  a large  size,  and  have  occasionally  a 
slight  central  canal  or  orifice,  though  the  former  never  travels  far.  I 
have  seen  one  the  size  of  the  last  joint  of  my  little  finger.  They  are 
easily  cured  by  the  application  of  a ligature  to  their  bases. 

These  tumours,  however,  must  not  be  confounded  with  a condition 
that  is  occasionally  met  with,  viz.  the  presence  of  a fleshy  outgrowth 
not  unlike  a glaus  penis,  through  which  a real  canal  extends  into  the 
bladder,  the  canal  being  clearly  an  open  urachus.  I have  seen  only  one 
such  case,  and  recorded  it  in  my  Lettsomian  lectures  on  the  sur- 
gical diseases  of  children,  1863.  1 wished  to  cauterise  the  surface  of 
the  canal  and  thus  cause  its  contraction  and  closure,  but  was  not 
allowed. 

1 have  also  seen  a large  hernial  protrusion  appear  at  the  umbilicus, 
with  the  whole  surface  ulcerated,  in  which  there  were  some  solid  con- 
tents which  I took  to  be  the  liver.  It  subsequently  completely  cicatrised 
and  a good  recovery  ensued.  The  drawing  of  this  case  is  in  Guy’s 
Hospital  Museum  {vide  fig.  284). 

Sebaceous  tumours,  as  well  as  accumulations  of  sebaceous  matter 
are  also  met  with  at  the  umbilicus  in  duty  people.  1 have  turned 
out  large  masses  of  such  indurated  secretion  from  the  cup-like 
depression. 

Cancerous  tumours,  &c.,  as  well  as  simple  warty  growths  and  syphi- 
litic condylomata,  may  also  exist  in  the  same  position. 
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CHAPTER  XV. 

HERNIA. 


Fig.  2C1. 


Fig.  262. 


Diagrams  illustrating  the  different  forms  of  Hernia,  with  some  of  its 

complications. 

In  all  these  diagrams  the  thick  black  line  represents  the  parietes 
covering  in  the  hernial  saej  the  thin  line  the  peri- 
toneum and  hernial  sac;  the  small  body  at  the 
bottom  of  the  sac  the  testicle. 

Fig.  261. — This  diagram  illustrates  the  tubular 
vaginal  process  of  peritoneum  open  down  to  the 
testicle,  into  which  a hernia  may  descend.  When  the 
descent  occurs  at  birth  the  hernia  is  called  “con- 
genital when  at  a later  period  of  life  the  “congenital 
form,”  Birkett’s  “ hernia  into  the  vaginal  process  of 
peritoneum,”  or  Malgaigne’s  “hernia  of  infancy.” 

Fig.  262. — The  same  process  of  peritoneum  open 
half  way  down  the  cord,  into  which  a hernia  may 
descend  at  birth  or  at  a later  period.  Birkett’s 
“hernia  into  the  funicular  portion  of  the  vaginal 
process  of  the  peritoneum.” 


Fig.  263. — The  same  process  undergoing  natural 
contraction  above  the  testicle,  explaining  the  hour- 
glass contraction  met  with  in  the  congenital  form  of 
scrotal  hernia  as  well  as  in  hydrocele. 


Fig.  264.— Diagram  showing  the  formation  of  the 
“acquired  congenital  form  of  hernia,”  the  “encysted 
of  Sir  A.  Cooper,”  “the  infantile  of  Hey,”  the 
acquired  hernial  sac  being  pushed  into  the  open 
tunica  vaginalis  which  encloses  it. 
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Fig.  265. — Diagram  illustrating  the  forma- 
tion of  the  “acquired”  hernial  sac,  distinct 
from  the  testicle  or  vaginal  process  of  perito- 
neum which  has  closed. 


Fig.  266. — Illustrates  the  neck  of  the  her- 
nial sac  pushed  back  beneath  the  abdominal 
parietes  with  the  strangulated  bowel.  {Vide 
fig.  279.) 


Fig.  267. — Shows  the  space  in  the  subperi- 
toneal  connective  tissue  into  which  intestine 
may  he  pushed  through  a rupture  in  the  neck 
of  the  hernial  sacj  the  intestine  being  still 
strangulated  by  the  neck.  ( Vide  fig.  280.) 


Fig.  268. — Diagram  showing  how  the  neck 
of  the  vaginal  process  may  be  so  stretched  into 
a sac  placed  between  the  tissues  of  the  abdomi- 
nal walls  either  upwards  or  downwards  between 
the  skin  and  muscles — muscles  themselves  or 
between  the  muscles  and  the  internal  abdomi- 
nal fascia — forming  the  intra-parietal,  inter- 
muscular, or  interstitial  sac;  hernia  en  bissac 
of  the  French;  “ additional  sac ” of  Birkett. 
{Vide  fig.  281.) 


Fig.  269. — Diagram  illustrating  the  reduc- 
tion of  the  sac  of  a femoral  hernia  en  masse 
with  the  strangulated  intestine. 
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ABDOMINAL  HERNIA. 

Abdominal  hernia  or  rupture  signifies  the  protrusion  of  any  viscus 
through  an  opening  in  the  parietes  of  the  abdominal  cavity.  This 
protrusion  for  the  most  part  occui’s  at  the  inguinal  AnA  femoral  canals 
or  umbilicus,  though,  occasionally,  at  other  parts  when  the  abdominal 
walls  have  been  weakened  by  some  infiammatory  lesion,  rupture,  or 
division  of  muscle  from  injury  or  operation,  and  more  rarely  at  such 
weak  points  of  the  abdominal  walls  as  the  obturator  foramen,  the  peri- 
neum, the  ischiatic  notch,  the  diaphragm,  or  the  vagina. 

It  is  met  with  in  subjects  of  every  social  condition,  but  most  fre- 
quently amongst  the  so-called  working  classes ; and,  probably,  as  Mr. 
Kingdon  informs  us  in  his  e.vcellent  paper  on  hernia  (‘Med.-Chir. 
Trans.,’  1864)  because  “ hernia  occurs  oftenest  in  the  most  numerous 
classes,  and  not  in  the  most  laborious.” 

Hereditary  predisposition  to  hernia  is  also  doubtless  a reality ; a third 
of  all  cases  acknowledging  a history  of  having  a ruptured  parent ; such 
predisposition  probably  existing  as  a general  laxity  of  the  mesenteric 
folds  and  parietal  layer  of  peritoneum.  1 have  been  called  upon  to 
operate  on  an  old  gentleman,  the  male  branches  of  whose  family  for 
four  generations — twelve  in  all — have  been  ruptured.  Inguinal  hernia 
is  often  due  to  a failure  in  the  natural  closure  of  the  sheath  of 
peritoneum  that  travels  down  wdth  the  descending  testicle,  which 
failure  is  more  common  on  the  right  side. 

Subjects  who  are  congenitally  feeble,  and  others  who  become 
weak  from  illness  or  old  age,  are  more  liable  to  hernia  than 
the  robust,  the  weakness  of  the  abdominal  parietes  yielding  to  the 
natural  pressure  of  the  abdominal  contents  under  the  influence  of 
some  sudden  or  prolonged  muscular  exertion.  Although  a large  num- 
ber of  the  cases  of  hernia  are  slow  in  their  development,  many  are 
sudden,  and  in  all,  muscular  exertion  plays  an  important  part, 
as  Out  of  every  100  cases  of  hernia,  84  are  inguinal,  10  femoral,  and 
5 umbilical.  It  is  more  common  in  males  than  females,  in  the 
proportion  of  4 to  1 ; 18,492  females  only  having  been  applicants 

for  trusses  at  the  Truss  Society,  out  of  the  total  of  96,886  (‘  Report,’ 
1871). 

Females  are  as  liable  to  inguinal  hernia  as  they  are  to  femoral,  the 
inguinal  being  most  common  in  early  life  from  the  canal  of  Nuck 
being  open  ; the  femoral  in  middle  and  old  age.  In  females  under  20 
years  of  age  there  are  87  cases  of  inguinal  hernia  to  13  of  femoral ; 
and  after  40  years  there  are  32  cases  of  inguinal  to  68  of  femoral.  The 
largest  number  of  cases  of  femoral  hernia  are  developed  during  the 
child-bearing  period  of  a woman’s  life,  that  is,  between  20  and  40 
years  of  age.  Prior  to  menstruation  it  is  so  rare  as  to  be  almost 
unknown.  Kingdon  gives  only  four  such  cases. 

In  males,  inguinal  hernia  is  the  usual  form,  Kingdon’s  table  showing 
that  the  largest  number  of  cases  occur  during  the  first  ten  years  of  life, 
in  consequence  of  the  vaginal  process  of  peritoneum  that  covers  the 
spermatic  cord  being  still  open.  It  is  about  half  as  frequent  between 
the  ages  of  10  and  20  years,  while  between  20  and  40  it  is  as  common 
as  it  is  at  the  early  period  of  life,  but  its  frequency  rapidly  diminishes 
after  that  period.  I 
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Femoral  hernia  occurs  in  the  male  about  4 in  every  100,  though 
it  becomes,  as  in  the  female,  relatively  more  common  than  inguinal  as 
age  advances.  During  the  first  ten  years  of  life  it  is  not  met  with 
more  frequently  than  1 in  300 ; whilst  between  the  ages  of  10  and 
20,  2 per  cent,  are  femoral ; between  21  and  40,  4^  per  cent. ; between 
41  and  60,  6 per  cent. ; and  above  60,  nearly  8 per  cent. 

The  average  age  of  persons  sufEering  from  strangulated  inguinal  Average  age 
hernia  is  43,  hut  from  femoral  55.  A hernia  that  becomes  strangulated  strangulated 
in  its  first  descent  is  far  more  acute  and  fatal  than  that  which  has  been 
of  long  standmg,  and  a femoral  hernia  is  more  liable  to  become  so  stran- 
gulated than  an  inguinal  in  the  proportion  of  3 to  1.  These  “ recent 
cases  ” of  femoral  hernia  mostly  occur  in  old  women  about  60  years  of 
age,  and  of  ingumal  in  young  men,  the  hernia  being  in  the  latter  of  the 
“ congenital  kind.” 


Anatomy  of  a Hernia. 


Anatomy  of  a 
hernia. 


A hernial  tumour,  with  few  exceptions,  is  composed  of  a sac  with  its 
contents  and  the  soft  parts  covering  it. 

The  sac  is  made  up  of  peritoneum,  is  formed  by  the  gradual 
stretching  and  pouching  of  this  membrane  through  an  opening  in  the 
abdominal  parietes  by  the  protruding  viscera,  and,  being  artificial,  has 
been  well  named  by  Birkett  the  acquired  hernial  sac,  this  term  dis-  j^g^j’^j^sac 
tiuguishing  it  from  a second  form — equally  well  named — the  congenital 
hernial  sac,  which  is  only  found  in  inguinal  hernia,  being  composed  of 
the  vaginal  tubular  process  of  peritoneum  formed  by  the  descent  of  hernial  sue. 
the  testicle — the  opening  that  normally  exists  in  foetal  life  not  having 
closed  owing  to  some  deficiency  in  the  obliterating  process  that  naturally 
commences  at  the  internal  ring  and  proceeds  downwards  towards  the 
testis  in  the  scrotum. 

The  formation  of  the  hernia  in  the  former  case  is  a gradual,  hut  in 
the  latter  a rapid  process,  the  “ acquired  ” hernia  being  an  affection  of 
middle  and  old  age,  the  “ congenital  form  ” one  of  infancy  or  young 
adult  life. 

The  sac  also  is  composed  of  a body  and  a neck,  which  communicates 
by  a mouth  with  the  abdominal  cavity.  When  the  hernia  is  small, 
the  neck  and  body  appear  as  a small  pouch,  into  and  out  of  which  the 
hernial  contents  pass  with  facility ; the  sac  having  no  narrow  neck  by 
which  the  return  of  the  intestine  can  be  retarded  But  when  the 
hernial  sac  is  large,  and  has  escaped  into  looser  tissues,  its  body 
or  fundus  so  expands  as  to  render  by  comparison  the  neck  of  the  sac 
a narrow  canal  or  orifice,  the  return  of  the  hernial  contents  often 
becomes  one  of  difficulty,  and  under  those  circumstances  it  frequently 
becomes  strangulated. 

The  neck  of  the  sac  also  undergoes  changes  which  it  is  essential  to  Changes  in 
understand,  particularly  in  cases  of  scrotal  hernia,  where  the  peritoneum  th®  neck  of 
is  so  forced  outwards  through  the  inguinal  ring  as  to  fall  into  puckered  s^c. 
folds. 

These  folds  will  disappear,  however,  if  the  hernia  and  sac  be  reduced 
into  the  abdominal  cavity  or  the  constricting  ring  of  tissue  external  to 
it  be  divided,  the  degree  of  unfolding  of  the  neck  of  the  sac  being 
regulated  by  the  amount  of  expansion  of  which  it  is  capable.  But 
should  the  sac  be  neither  returned  nor  its  constricting  ring  of 
outside  tissue  divided,  the  puckered  folds  of  peritoneum  will  adhere, 
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and  probably  the  subperitoneal  connective  tissue  will  unite  with  it ; 
the  neck  of  the  sac,  under  these  circumstances,  becoming  indurated  and 
thickened,  and  in  an  old  inguinal  hernia  having  an  independent  ex- 
istence, requiring  special  treatment  in  operation. 

This  thickening,  moreover,  as  time  progresses,  is  followed  by  con- 
traction, and  as  a consequence  a narrowing  and  rigidity  of  the  neck  of 
the  sac,  which  necessitates  in  old  inguinal  hernia,  when  an  operation 
for  strangulation  is  required,  the  opening  of  the  sac  and  a free  division 
of  its  neck. 

When  a hernia  forms  at  the  seat  of  a wound  in  the  abdominal  wall 
there  is  no  sac,  and  the  same  occurs  when  the  caecum  or  colon  pro- 
trudes through  the  inguinal  canal. 

The  contents  of  a hernia  are  usually  small  intestine  and  omentum, 
a portion  of  the  last  two  feet  of  ileum  being,  as  a rule,  involved ; 
the  caecum  and  colon  also  are  occasionally  so,  and  cases  are  on 
record  in  which  the  bladder,  stomach,  or  ovary  has  been  found  in 
the  sac. 

At  times  the  omentum  is  so  pushed  before  the  intestine  as  to  cover 
it  completely,  thus  forming  an  inner  sac ; the  bowel,  as  a rule,  being 
behind  the  omentum. 

When  intestine  protrudes,  the  hernia  is  called  an  enterocele;  when 
omentum,  epiplocele ; when  both  intestine  and  omentum  occupy  the 
sac,  entero-epiplocele ; when  bladder,  cystocele  ; when  stomach,  gastro- 
cele,  &c.  &c. 

The  tissues  that  cover  in  a hernial  sac  will  necessarily  depend  upon 
the  seat  of  the  hernia.  Thus,  in  the  umbilical,  it  may  be  only  the 
membrane  of  the  cord,  skin,  and  abdominal  fascia ; in  the  scrotal  it 
will  be  the  scrotal  tissues;  in  the/e»;omZ,  the  skin  with  the  superfieial 
and  deep  fascise ; but  in  all,  and  more  particularly  in  the  femoral,  the 
surgeon  should  bear  in  mind  the  anatomical  fact,  that  a layer  of  fascia 
— which  lines  the  abdominal  muscles  and  separates  them  from  the 
peritoneum — covers  in  the  true  peritoneal  sac,  and  is  known  as  the 
“fascia  propria”  of  Sir  A.  Cooper,  and  between  this  fascia  and  sac 
some  subperitoneal  fat  often  exists. 

When  a hernia  comes  down  into  a sac  and  goes  up  again,  either  by 
itself  or  aided  by  position  or  by  the  surgeon,  it  is  called  reducible; 
when  it  cannot  be  returned  it  is  called  irreducible ; when  it  is  con- 
stricted sufficiently  to  interfere  with  the  return  of  the  contents  of  the 
protruding  viscera  it  is  known  as  incarcerated,  and  when  in  addition 
the  circulation  of  the  part  is  interfered  with,  it  is  said  to  be  strangu- 
lated. 

When  the  protrusion  takes  place  above  Poupart’s  ligament,  through 
the  internal  ring,  but  does  not  traverse  the  canal  sufficiently  far  to 
appear  through  the  external,  the  hernia  is  called  a bubonocele  {vide 
right  side  of  Fig.  270) ; when  it  protrudes  through  the  external 
ring  into  the  scrotum,  a scrotal  hernia  {vide  left  side  of  Fig.  270), 
both  forms  being  included  in  the  term  oblique  inguinal  hernia. 

When  a hernia  makes  its  way  directly  through  the  external  ring 
without  having  passed  down  the  mguinal  canal,  it  is  called  a direct 
inguinal  (Fig.  271). 

A crural  or  femoral  hernia  is  below  Poupart's  liagament,  the  pro- 
trusion having  come  down  through  the  crural  ring  on  the  inner  side 
of  the  sheath  of  the  femoral  vessels  (Fig.  272). 
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An  umbilical  hernia  or  exomphalos  is  a protrusion  at  the  navel.  A Umbilical, 
f ventral  is  a protrusion  at  any  other  part  of  the  abdomen.  The  names 
1 of  every  other  form  are  according  to  the  locality. 


Eig.  370. 


Fig.  271. 


Oblique  inguinal  heknia. 

Bubonocele  on  right  side,  but  passing  through 
external  ring  on  left. 


Direct  inguinal  rernia. 


Symptoms. — A hernia  in  its  early  stage  may  show  itself  as  a mere  Symptoms  of 
fulness  about  the  internal  inguinal,  the  crural  ring,  or  other  opening ; hernia, 
this  fulness  becoming  very  manifest  on  the  patient  standing  and  Fulness  at 
coughing.  The  patient’s  atten-  ■'ing. 

tion  has  probably  been  drawn  to  Fig.  272. 

the  part  by  a feeling  of  weakness 
on  taking  exertion,  or,  in  per- 
forming any  natural  act  de- 
manding the  strong  action  of 
the  abdominal  muscles.  With 
this  weakness  there  is  often  as- 
sociated some  griping  abdominal 
pain  or  feeling  of  uneasiness — 
wrongly  attributed  to  constipa- 
tion— and  in  old  people  these 
symptoms  should  always  attract 
the  notice  of  the  surgeon. 

As  the  hernial  pouch  increases  Tumour, 

the  tumour  in  the  inguinal  canal, 
at  the  femoral  ring  or  umbi- 
licus, will  show  itself  as  a distinct 

swelling,  this  being  manifest  when  the  patient  stands  or  coughs.  Impulse  on 
but  disappearing  on  his  lying  down.  It  will,  moreover,  he  prevented  coughing, 
from  returning  on  the  patient  assuming  the  erect  posture,  by  the  finger 
being  placed  over  the  ring.  The  swelling  also  always  comes  from  above 
and  travels  downward.  As  the  tumour  still  further  increases  a distinct 
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impulse  will  be  felt  by  the  hand  when  placed  over  it  if  the  patient 
coughs,  and  a peculiar  gurgling  sound  will  be  heard  on  the  application 
of  pressure  to  the  part  to  cause  its  reduction.  The  return  of  the  bowel 
also  into  the  abdominal  cavity  will  be  marked  by  the  disappearance 
with  a jerk  of  the  contents  of  the  sac,  and  a distinct  appreciation  by  the 
finger  of  the  aperture  through  which  it  has  passed. 

“ If  the  surface  of  the  tumour  be  uniform,  if  it  be  elastic  to  the 
touch,  if  it  become  tense  and  enlarged  when  the  patient  is  troubled 
with  wind,  holds  his  breath  or  coughs;  if  in  the  latter  case  it  feels  as 
if  it  were  inflated,  if  the  part  return  with  a peculiar  noise  and  pass 
through  the  opening  at  once,  the  contents  of  the  swelling  are  intestine. 
If  the  tumour  be  compressible,  if  it  feel  flabby  and  uneven  on  tbe 
surface,  if  it  be  free  from  tension  under  the  circumstances  ju.st  enume- 
rated, if  it  return  without  a noise  and  pass  up  gradually,  the  case  may 
be  considered  an  epiplocele.  If  a portion  of  the  contents  slip  up 
quickly  and  with  noise,  leaving  behind  something  which  is  less  easily 
reduced,  the  case  is  probably  an  entero-epiploceleP  (Lawrence.) 

In  infants  where  Malgaigne’s  “ hernia  of  infants  ” exists  (Pig.  261), 
or  Haller's  “ hernia  congenita,”  both  being  caused  by  the  descent  of 
intestine  into  the  open  vaginal  process  of  the  peritoneum,  the  tumour 
is  very  often  large  when  flrst  discovered  and  often  scrotal.  In  young 
adults,  where  the  same  kind  of  hernia  exists,  the  swelling  comes  sud- 
denly and  at  once,  by  one  rush  downwards  into  the  scrotum,  this  rush 
being  accompanied  with  pain. 

In  all  these  forms  of  hernia,  when  reducible,  either  the  palliative 
plan  of  treatment  may  be  employed,  or  what  is  known  by  the  radical 
cure. 

The  palliative  treatment  consists  in  tbe  application  of  a truss — an 
instrument  composed  of  a pad  or  cushion,  connected  with  a metallic 
spring  or  wdth  straps,  and  so  arranged  that  the  pressure  of  the  pad 
keeps  the  hernia  from  descending ; the  spring  maintains  the  pad  in 
position,  and  at  the  same  time  allows  perfect  freedom  of  movement 
of  the  body.  Any  truss  that  accomplishes  this  is  beneficial,  but  any 
that  fails  in  this  is  worse  than  useless,  as  it  is  injurious,  and  gives  false 
confidence. 

The  operation  for  the  radical  cure  of  hernia  will  be  considered  under 
the  heading  “ Inguinal  hernia.” 

Hydrocele  of  the  Hernial  Sac 

is  a very  rare  affection,  and  not  more  than  six  cases  are  on  record. 
I have  seen  but  one  true  example  of  it,  that  is,  if  the  term  be 
confined  to  such  cases  of  accumulation  of  fluid  in  the  hernial  sac  in 
which  the  neck  of  the  sac  is  occluded  by  some  adherent  omentum  or 
intestine,  or  by  the  radical  cure.  The  case  occurred  in  a man  mt. 
40,  who  had  been  treated  for  hydrocele  of  the  right  testicle  for  twenty 
years,  and  had  frequently  been  tapped.  He  was  under  my  care  with 
a scrotal  swelling  which  extended  up  to  the  internal  ring,  and  obscure 
symptoms  of  intestinal  obstruction.  He  was  tapped  and  serous  fluid 
was  drawn  off,  but  the  symptoms  continued.  After  the  lapse  of  two 
or  three  days,  as  the  abdominal  symptoms  increased  in  severity  in  my 
absence,  an  exploratory  operation  was  performed,  and  a mass  of 
what  was  supposed  to  be  omentum  or  an  omental  sac  containing  intes- 
tine was  found  blocking  up  the  internal  ring.  This  was  opened  and 
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i the  mucous  membrane  of  the  bowel  exposed.  The  opening  into  the 

) bowel  was  stitched  up,  but  the  symptoms  persisted,  and  the  man  died 

( two  days  later  of  peritonitis.  An  examination  after  death  showed,  ^ 

: that  what  had  been  regarded  as  an  hydrocele  was  a dropsy  of  the 

: congenital  form  of  hernial  sac,  and  what  had  been  opened  as  a mass  j 

i of  omentum  or  omental  sac  was  a knuckle  of  ileum  matted  together 

I and  to  the  neck  of  the  sac  by  lymph — this  adhesion  giving  rise  to  the 

( fatal  obstruction.  No  hydrocele  existed.  Such  cases  as  these  should 

I not  be  mistaken  for  dropsy  or  suppuration  of  the  hernial  sac  after  Dropsy  of  sac 

1 herniotomy,  which  are  by  no  means  unfrequent  conditions  and  should 

I be  treated  by  tapping,  or,  a free  incision.  ‘ 

Irreducible  Hernia. 

When  the  contents  of  a hernial  tumour  cannot  be  returned  into  the 
I abdominal  cavity  an  irreducible  hernia  is  said  to  exist,  and  this  condi-  ^ 

: tion  may  be  brought  about  by  anything  that  alters  the  relations  be-  ; 

t tween  the  bulk  of  the  tumour  and  the  neck  of  the  sac  or  opening  ! 

I through  which  they  would  have  to  return,  such  as  some  excess  of 

i faeces  or  flatus  in  the  part,  or  some  fresh  descent  of  omentum  or  I 

> bowel.  In  cases  of  long  standing  the  same  result  will  ensue  from  the 
I development  of  fat  in  the  omentum,  from  adhesions  between  the  sac 

: itself  and  its  contents,  or  owing  to  the  existence  of  bands  traversing 

I the  sac,  or  to  the  intestine  being  caught  between  the  folds  of  omentum. 

The  tonic  or  spasmodic  contraction  of  the  structures  outside  the 
I neck  of  the  sac  under  the  influence  of  irritation,  as  well  as  the  indura- 
i tion  of  the  neck  of  the  sac  itself  or  of  the  surrounding  parts,  has  also 
I an  important  influence  in  preventing  the  reduction  of  the  tumour. 

When  the  caecum  or  large  intestine  forms  the  contents  of  the  hernia,  Csecal  hernia.  ; 
I the  rupture  may  be  irreducible,  from  the  fact  that  the  peritoneum,  ! 

1 which  is  naturally  adherent  to  these  parts  and  is  dragged  down  with 

I them,  becomes  fixed  to  the  tissues  into  which  it  is  protruded.  A caecal 

hernia  is,  however,  always  diflicult  of  reduction.  In  one  case  I had  to  , 

I puncture  the  bowel  with  a trocar  and  canula,  and  draw  off  the  air  it 

' contained  before  I succeeded.  No  harm  followed  this  step,  and  the  , 

patient  did  well. 

An  irreducible  hernia  is  always  a source  of  anxiety  and  danger,  because  Prognosis. 

' when  composed  of  omentum  a piece  of  intestine  may  at  any  time  slip 

I down  behind  it,  and  become  caught  in  one  of  its  folds ; and,  when  com- 

I posed  of  omentum  and  intestine,  any  accumulation  of  the  contents  of 

i the  bowel  within  the  hernial  sac  may  give  rise  to  obstruction,  and  with 

1 this,  strangulation  of  the  hernia  is  not  distant.  An  irreducible  hernia, 

I moreover,  is  always  liable  to  injury. 

An  irreducible  scrotal  or  even  femoral  hernia  will  sometimes  May  become 
I attain  a large  size.  I have  seen  examples  of  both  reaching  half  way  large. 

I down  the  thigh,  but  umbilical  hernia  will  sometimes  attain  a still  ; 

I gi’eater  size. 

These  forms  of  hernia  also  often  give  rise  to  dyspeptic  symptoms,  to 
' irregularity  of  bowels  and  colicky  pains,  but  the  chief  danger  lies  in 
i their  tendency  to  become  strangulated. 

Treatment. — A large  irreducible  entero-epiplocele  must  be  treated  Treatment.  . 
; by  a bag  truss ; that  is,  with  an  instrument  so  adapted  as  to  support 

I the  hernia,  and  prevent  as  far  as  possible  its  increase.  A small  irre- 
ducible hernia  ought  to  be  treated  by  a hollow  truss.  An  omental  hernia  ; 
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may  be  treated  by  a truss,  the  pad  being  made  of  such  n shape  as  to 
adapt  itself  to  the  neck  of  the  tumour,  and  of  such  a substance  as  to 
seal  the  orifice  of  the  sac  without  causing  pain;  air,  sand,  or  india 
rubber  being  probably  the  best  material  for  pads.  Every  patient  with 
such  a hernia  should  be  warned  against  taking  violent  exercise,  or 
over-distending  the  abdominal  viscera.  The  bowels  should  never  be 
allowed  to  become  constipated,  and,  above  all,  the  slightest  symptom 
of  pain  or  increase  of  size  in  the  tumour  should  be  brought 
at  once  under  medical  advice,  since  these  irreducible  herniae  are 
treacherous  things,  and  become  obstructed  and  strangulated  very 
insidiously. 

In  some  cases  of  irreducible  hernia,  reduction  may  be  effected  by  rest 
in  the  horizontal  posture,  a brisk  purge  or  enema,  and  the  administra- 
tion of  small  doses  of  saline  purgatives,  such  as  the  sulphate  of  magnesia, 
so  as  to  keep  up  a gentle  action  of  the  bowels,  with  the  local  applica- 
tion of  ice,  the  diet  being  at  the  same  time  nutritious,  though  not 
of  a bulky  nature.  The  late  Mr.  Bransby  Cooper  gave  small  doses 
of  blue  pill  and  tartar  emetic,  but  I have  not  found  such  remedies 
necessary.  In  this  way,  in  a boy,  set.  16,  after  a month’s  treatment, 
I have  procured  the  reduction  of  a scrotal  hernia  that  had  been 
down  three  months ; and  an  equally  good  result  in  the  case  of  a 
gentleman,  set.  36,  after  three  weeks’  treatment,  where  both  locally 
and  generally,  much  disturbance  existed.  Old  irreducible  herniae  are 
rarely  made  reducible  by  treatment,  but  the  recent  can  generally  be 
reduced  by  the  means  already  indicated. 

Obstructed  Hernia. 

The  symptoms  of  an  obstructed  hernia  as  of  obstructed  intestine  are 
not  very  definite,  but  the  chief  are,  obscure  abdominal  pains  with  a 
dragging  sensation  about  the  umbilicus  after  food,  nausea,  and,  at  times 
vomiting.  Constipation,  when  present,  aggravates  the  symptoms,  and 
renders  the  local  signs  of  obstructed  hernia  more  marked,  the  tumour 
becoming  distended,  tympanitic,  and  painful.  Ou  manipulation,  the 
intestine  in  the  hernia  may  be  partially  or  wholly  emptied  of  its  gaseous 
if  not  of  its  solid  contents,  and  the  compression  of  the  tumour  be 
accompanied  by  the  peculiar  gurgling  sound  of  gas  and  fluid  as 
these  traverse  the  canal  towards  the  abdominal  cavity.  When  suen 
symptoms  are  chronic,  they  are  generally  known  as  indicating  an 
incarcerated  hernia,  but  such  a term  is  not  satisfactory,  it  being 
applied  to  the  obstructed  as  well  as  to  the  irreducible  hernia,  and 
should  be  discontinued. 

Treatment. — These  cases  require  great  care  in  their  treatment, 
because  if  neglected,  they  pass  on  rapidly  to  inflammation  or  strangula- 
tion. B,est  in  the  horizontal  position  is  of  primary  importance,  and 
the  tumour  if  scrotal  should  be  slightly  elevated.  Warmth  to  the 
hernia,  also,  often  gives  comfort,  relaxing  the  parts,  and  thus  favouring 
reduction. 

When  constipation  unaccompanied  by  vomiting  exists,  a brisk  purge 
may  be  given,  but  with  this  symptom  a purgative  enema  is  to  be 
preferred,  the  natural  action  of  the  bowels  being  stimulated  by  these 
means,  and  the  contents  of  the  hernial  sac  moved  ou.  The  tumour 
itself  should  not  be  manipulated  at  this  stage  of  the  case,  such  a step 
doing  harm  by  bruising  or  setting  up  inflammatory  action.  When 
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success  does  not  attend  these  efforts  and  the  symptoms  persist,  the 
source  of  obstruction  will  have  to  be  sought  by  the  surgeon  as  it  will 
probably  be  mechanical,  and  the  case  have  to  be  dealt  with  as  one  of 
strangulated  hernia. 

Inflammation  of  a Hernia. 

An  inflamed  is  not  a strangulated  hernia.  Inflammation  of  a hernia  An  inflamed 
is  generally  the  result  of  some  injury  to  an  irreducible  hernia,  either 
from  accident,  a badly-fitting  truss,  or  ill-advised  manipulation,  though  Causes, 
an  irreducible  hernia  after  an  attack  of  obstruction  may  inflame.  A 
reducible  hernia  becoming  tempoi’arily  irreducible  and  inflaming,  may 
become  permanently  irreducible,  adhesions  forming  within  the  sac 
between  it  and  its  contents. 

The  local  signs  of  an  inflamed  hernia  are  pain,  swelling,  and  indura-  Local  signs, 
tion.  When  the  tumour  contains  omentum,  it  becomes  nodulated  and 
irregularly  hard ; and  when  intestine,  much  fluid  will  be  poured  into 
the  sac.  When  the  action  is  enough  to  interfere  with  the  natural 
function  of  the  tube,  symptoms  of  general  peritonitis  or  obstruction 
will  appear  which  must  be  dealt  with  on  ordinary  principles. 

Treatment. — Rest  and  the  local  application  of  ice  in  a bag  are  the  Treatment. 

I most  important  remedies,  also  purgatives  when  obstruction  in  the 
hernia  does  not  exist,  and  opium  when  it  does.  By  such  means,  the 
I symptoms  are  generally  arrested ; and,  when  this  result  does  not  take 
i place  the  case  passes  on  to  one  of  obstruction,  if  not  of  general 
I peritonitis. 

I Intestinal  obstruction  and  peritonitis  as  a result  of  the  adhesion  of  a On  peritonitis 

I piece  of  intestine  to  the  hernial  sac.  follomug 

obstruction. 

! I published  such  a case  in  1861,  in  part  iii  of  my  ‘ Clinical  Surgery,’ 

I and  Mr.  Birkett,  in  his  excellent  article  in  ‘ Holmes’s  Surgery,’  vol.  iv, 

' 1870,  has  given  a second  case  with  a drawing,  which  I also  had  the 
’ advantage  of  seeing,  and  he  alludes  to  the  fact  that  M.  Littrb  called 
) the  attention  of  the  profession  to  the  cases  illustrated  by  the  above  in  a 
[ paper,  “ Sur  un  nouvelle  esp^ce  de  Hernie,”  ‘Mdm.  de  I’Acad.  Royale 
) des  Sciences,’  1700,  p.  300.  'The  notes  of  my  case  are  as  follows : 

Umbilical  hernia;  obstruction  to  the  boioelsfrom  a sacculated  adherent  E.xample. 

1 colon;  death. — A woman,  sat.  56,  having  had  a hernia  for  many  years, 

I.  was  suddenly  seized  some  twenty-four  hours  before  her  admission  into 
1 Guy’s,  under  the  care  of  Mr.  Cock,  with  symptoms  of  strangulation.  The 
1 taxis,  under  the  influence  of  chloroform,  proved  successful,  but  collapse 
i)  and  death  followed  in  twelve  hours.  After  death,  general  peritonitis 
i was  found  to  have  been  present ; the  intestinal  coils  being  all  adherent. 

I An  umbilical  omental  hernia,  the  size  of  a fist,  existed,  the  omentum 
I'  forming  a distinct  sac.  To  the  centre  of  this  the  anterior  wall  of  the 
t transverse  colon  was  firmly  adherent,  forming  a kind  of  pouch.  The 
I.  colon  was,  however,  tolerably  free.  The  intestines  above  this  point 
I were  distended,  and  below  it  contracted  and  empty.  The  csecum  was  Distended 
» of  an  enormous  size,  almost  filling  the  lower  part  of  the  abdomen.  It 
I was  here  that  the  tension  had  been  experienced ; it  was  black,  and  in 
s places  the  peritoneal  coat  was  fissured,  leading  to  the  belief  that  but  little 
K extra  distension  could  have  been  borne  without  a rupture  taking  place. 

>>  The  mucous  membrane  was  also  lacerated  transversely,  while  the  walls 
I:  were  so  thin  that  they  were  nearly  ruptured  in  handling,  these  con- 
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ditions  being  such  as  we  commonly  meet  with  in  cases  of  chronic 
intestinal  obstruction. 

In  this  interesting  case,  death  had  doubtless  been  caused  by  peri- 
tonitis, although  not  from  the  strangulation  of  the  umbilical  hernia, 
but  from  a partially  ruptured  and  over-distended  caecum ; a condition 
of  bowel  which  had  apparently  been  produced  by  the  traction  exerted 
upon  the  transverse  colon,  the  result  of  the  adhesion  of  its  walls  to  the 
omental  sac. 

As  elucidating  a secondary  result  of  hernia,  this  case  must  be  re- 
garded as  most  valuable;  illustrating,  as  it  does,  a point  not 
perhaps  sufficiently  recognised,  namely,  the  inflnence  of  the  adhe- 
sion of  the  bowel  to  a hernial  sac,  or  the  abdominal  walls  upon 
the  fnnctions  of  the  intestines;  since  doubtless  such  adhesions  are 
sufficient  to  account  for  many  of  the  griping  and  painful  symptoms 
which  exist  in  an  old  and  irreducible  hernia.  The  case  referred  to 
must  also  be  regarded  as  a good  illustration  of  the  result  of  a long- 
continued  interference  with  the  bowel’s  action ; for  the  over-distension 
of  the  caecum,  with  its  attendant  consequences,  was  apparently  due  en- 
tirely to  the  interference  with  its  functions,  resulting  from  the  union  of 
the  walls  of  the  transverse  colon  with  the  omental  sac.  The  calibre  of 
the  colon  itself  was  not  materially  diminished,  but  its  power  of  acting 
had  become  paralysed ; the  greater  the  distension  of  the  intestine  above, 
the  greater  must  have  been  the  traction  caused  by  the  adhesion,  and  as 
a seqnel,  the  greater  was  the  effect  of  this  interference.  At  last  complete 
paralysis  of  the  part  had  taken  place,  and  complete  obstruction,  giving 
rise  to  all  the  symptoms  and  conditions  which  had  terminated  in  death. 

These  cases  tend  to  prove  that  the  smallest  traction  of  a portion  of 
the  calibre  of  the  intestine  in  a hernia,  or  otherwise,  although  accom- 
panied with  an  open  passage  of  the  bowel,  is  quite  sufficient  to 
interfere  with  the  bowel’s  action,  and  at  last  even  to  cause  complete 
obstruction.  In  a former  page  I have  pointed  out  how  strangulation 
of  the  bowel  within  the  abdomen  may  result  from  the  formation  of 
bands  associated  with  an  external  hernia. 

Strangulated  Hernia. 

Whenever  a knuckle  of  intestine  slips  through  an  opening  in  the 
abdominal  walls  (external  hernia)  or  is  constricted  within  the  abdominal 
cavity  (internal  hernia)  it  is  liable  to  become  strangulated,  and  this  result 
takes  place  when  air  or  motion  enters  the  upper  extremity  of  the 
knuckle  and  distends  it  so  as  to  compress  its  lower  end  against  the 
neck  of  the  constricting  orifice  through  which  it  may  have  passed. 
Under  these  circumstances,  the  greater  the  pressure  from  above,  the 
more  the  lower  end  of  the  bowel  will  be  compressed,  the  more  complete 
will  be  the  obstruction,  and  the  sooner  the  compressed  or  strangulated 
bowel  will  lose  its  life. 

A rupture  is  said  to  be  strangulated  when  its  solid  contents  are 
so  constricted  as  to  be  irreducible,  and  the  vascular  circulation  of  the 
parts  is  more  or  less  completely  arrested. 

This  may  happen  in  its  first  descent,  “ recent  hernia”  but  more  com- 
monly it  takes  place  after  a hernia  has  existed  for  many  years,  old 
hernia.  An  analysis  of  cases  that  I made  in  1856  (‘  Guy’s  Reports  ') 
indicated  that  the  average  duration  of  an  inguinal  hernia  previous 
to  its  becoming  strangulated  was  twenty,  and  of  a femoral  eleven 
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years.  The  same  analysis  likewise  showed,  that  it  was  a rare  occurrence 
for  an  inguinal  hernia  to  become  strangulated  in  its  first  descent ; and 
then  when  this  occurred  the  hernia  (recent)  is  generally  of  the 
“ congenital  ” and  not  the  “ acquired  ” kind.  Also,  that  femoral  hernia 
was  far  more  liable  than  inguinal  to  strangulation,  and  also  to  strangu- 
lation on  its  fii’st  descent. 

“ Recent  ” strangulated  hernia,  that  is,  hernia  strangulated  on  its  Recent 
first  descent,  both  of  the  inguinal  and  femoral  forms,  requires  opera-  hernia  more 
tion  more  frequently  than  the  “ old”  hernia,  and  is  far  more  fatal. 

It  was  also  shown  that  umbilical  hernia  is  less  liable  to  strangu- 
lation than  either  of  the  two  other  forma,  that  it  is  little  liable  to 
I strangulation  in  its  first  descent,  and,  that  when  strangulated  it  is 
[ almost  always  of  very  long  standing. 

The  symptoms  of  strangulated  hernia  are  those  of  obstruction.  In  Symptoms 
' “ olA  inguinal  hernia”  of  many  years’  standing  they  are  usually  oj^gtruction 

chronic ; in  “ recent  hernia”  and  more  particularly  of  the  femoral  form , 
they  are  acute. 

It  thus  often  happens  that  in  an  acute  or  “ recent”  hernia,  inguinal  General 
or  femoral,  its  descent  is  accompanied  by  severe  abdominal  pain  in  the  symptoms. 

' region  of  the  umbilicus,  more  or  less  collapse,  vomiting  first  of 
the  contents  of  the  stomach,  then  of  those  of  the  duodenum  (biliary 
vomiting),  and,  at  a later  stage,  of  the  yellow  contents  of  the  small 
intestine  and  even  of  fasces.  Constipation  is  also  usually  present, 
although  on  the  first  onset  of  the  symptoms,  it  is  not  uncommon  Local  signs, 
for  the  large  intestines  to  empty  themselves.  With  these  general 
symptoms  of  obstruction,  the  local  signs  of  hernia  will  be  present  at 
one  or  other  of  the  sites  at  which  a hernia  may  occur,  the  hernial 
tumour  will  be  tense  and  painful,  and  without  impulse  on  the  patient 
! coughing. 

The  general  symptoms  thus  described  are  common  to  every  form  of 
acute  intestinal  obstruction  whether  outside  the  abdominal  cavity  from 
a hernia,  or  inside  from  internal  strangulation,  ileus,  or  other  cause  j 
hut,  in  every  case  in  which  they  occur,  the  practitioner  should  carefully 
' examine  the  site  of  every  possible  hernia,  and  not  trust  to  the  patient 
iu  any  way,  as  the  local  are  often  masked  by  the  severity  of  the 
: general  symptoms,  and  the  local  cause  thereby  overlooked. 

The  symptoms  in  an  “ old  hernia”  are  less  acute,  and  are  those  of  Symptoms  in 
chronic  obstruction.  They  are  not,  however,  less  characteristic  when  heruia. 

' vomiting  has  set  in ; hut  iu  all  probability  before  this  symptom 
appears  the  patient  will  have  complained  of  some  general  abdominal 
uneasiness,  such  as  flatulence,  a feeling  of  faintness,  nausea,  and 
fulness,  with  local  pain  in  the  hernia;  the  nausea,  however,  will 
soon  be  followed  by  persistent  eructations,  hiccough,  and  vomiting ; in 
most  of  the  cases  constipation  too  will  be  present,  though  iu  some 
the  desire  to  go  to  stool  will  be  great  and  the  straining  severe.  The  local 
signs  of  strangulation  or  obstruction  are  often  so  slight  as  to  be  disre- 
garded by  the  patient,  and  unless  the  hernia  is  discovered  by  the  surgeon, 
his  attention  will  probably  not  be  drawn  to  it  by  the  sulferer.  Thus,  at 
Christmas,  1870, 1 reduced  a femoral  hernia  by  the  taxis,  strangulated 
for  a hundred  hours  in  a man  who  was  unconscious  of  its  presence 
till  a few  hours  before. 

If  the  obstruction  remain  unrelieved  the  powers  of  the  patient  will  Progress  of 
probably  become  prostrate,  and  more  or  less  complete  collapse  will  show  hernia  when 
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itself,  with  a feeble  pulse  and  cold  clammy  skin.  The  vomiting  also 
may  diminish  in  intensity  or  even  cease,  at  times  remaining  only  as 
a passive  pouring  out  through  the  mouth  of  the  intestinal  contents. 
Pain  previously  severe  may  also  suddenly  disappear.  The  collapse, 
indeed,  may  be  so  great  that  the  parts  about  the  neck  of  the  sac 
become  relaxed,  and  tbe  hernia  may  go  up  either  by  itself,  or  by  the 
gentlest  pressure.  Now,  such  symptoms  indicate  a serious  collapse  of 
the  general  power  of  the  patient  as  well  as  a destruction  of  the  parts 
strangulated  in  the  hernia,  since  the  reduction  of  the  hernia  is  too  often 
followed  by  a fatal  collapse,  death  being  usually,  under  the  circum- 
stances, the  result  of  the  shock  to  the  nervous  system  from  the  severity 
or  persistence  of  the  symptoms.  It  may,  however,  occur  from  other 
causes,  such  as  gangrene  or  death  of  the  strangulated  bowel,  rupture 
of  the  bowel  at  the  line  of  stricture,  faecal  extravasation,  or 
peritonitis. 

When  gangrene  of  the  howel  is  the  cause  of  death,  the  collapse  may 
be  as  great  as  it  is  from  shock,  although  of  greater  duration.  Death, 
however,  is  slower. 

When  rupture  of  the  hotoel  with  faecal  extravasation  is  followed  by 
collapse,  it  will  have  been  preceded  by  symptoms  of  local  or  general 
peritonitis,  or  by  a sudden  severe  abdominal  pain ; for  in  all  cases  of 
strangulated  hernia,  in  which  any  delay  in  reduction  has  taken  place, 
symptoms  of  inflammation  of  the  protruded  parts,  of  local  peritonitis, 
around  the  neck  of  the  sac,  and  subsequently  of  general  peritonitis,  will 
be  sure  to  show  themselves. 

Strangulated  omental  hernia  is  characterised  by  the  same  symptoms 
as  the  intestinal,  though  less  marked  and  acute.  The  pain  is  not  so 
severe,  nor  the  vomiting  so  constant,  constipation  is  less  complete  and 
insuperable,  while  the  constitutional  symptoms  are  also  milder.  The 
local  distress  is  likewise  inconsiderable,  the  tumour  feeling  harder,  more 
nodular,  and  like  to  an  obstructed  hernia,  permitting  manipulation 
more  freely  than  when  it  contains  intestine.  As  time  progresses, 
however,  symptoms  of  inflammation  in  the  hernial  tumour  will  show 
themselves  with  those  of  local  peritonitis,  and  when  these  appear,  they 
are  as  severe  and  destructive  as  they  are  in  other  forms  of  , stran- 
gulated hernia.  In  exceptional  cases,  however,  the  omentum  may 
slough. 

A strangulated  omental  hernia  requires,  consequently,  as  active  sur- 
gical treatment  as  any  other,  as  it  leads  to  the  same  end — a fatal 
peritonitis. 
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Pathological  changes,  the  result  of  strangulation. 

These  are  the  same  when  they  take  place  within  the  abdominal 
cavity  as  in  an  external  hernia,  and  under  both  circumstances, 
the  flrst  effect  of  tbe  partial  arrest  of  the  circulation  through  the 
parts  is  congestion — this  congestion  being  associated  with  its  usual 
accompaniment,  serous  effusion.  When  complete  arrest  has  taken  place 
the  congestion  will  be  more  thorough,  the  surface  of  tbe  bowel 
appearing  of  a red  piirple  or  blackish  hue,  and  the  tissues  themselves 
thickened  from  effusion  into  theii’  meshes  or  blackened,  wholly  or 
in  spots,  by  extravasated  blood  (Pig.  273).  When  they  have  been 
much  manipulated  by  tbe  “ taxis,”  the  extravasation  of  blood  into  the 
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tissues  is  often  very  marked,  the  degree  of  congestion  depending  upon 
the  intensity  of  the  strangulation. 

When,  however,  the  strangulation  has  been  acute  or  of  long  standing, 
and  an  inflammatory  action  been  added  to  that  of  congestion,  the  mation. 
bowel  will  not  only  be  swollen  but  soft,  the  natural  glistening  aspect 
and  elasticity  of  its  coats  having  become  changed  for  a dull  appear- 
ance and  leathery  condition.  Its  serous  surface  may  indeed  be 
covered  with  a layer  or  with  flocculi  of  lymph,  or  the  knuckle  of  intes- 
tine may  be  wholly  or  in  part  soft  and  gangrenous,  with  ash-coloured 
spots  on  its  surface,  and  even  perforations. 


Fig.  273. 


Drawing  481*.  (Birkett.) 

Effects  of  severe  strangulation  of  the  bowel. 


ILt  At  the  neck  of  the  sac  other  changes  will  also  be  found,  and  these  changes  at 

depend  materially  upon  the  character  and  seat  of  the  constricting  neck  of  sac. 
force.  Thus,  when  the  line  of  a strangulation  is  rigid  and  linear,  as  it 
is  in  direct  inguinal  and  femoral  hernia,  the  knuckle  of  strangulated 
bowel,  either  as  a whole  or  in  part,  may  be  rapidly  destroyed  by 
gangrene.  And  when  the  pressure  is  more  diffused  and  less  rapid.  Ulceration  of 
as  in  large  inguinal  hernia,  ulceration  of  the  mucous  membrane  at  the  mucous 
line  of  stricture,  even  to  perforation,  is  more  common — the  grooved  or  “>*mbrane. 
sulcated  condition  of  the  serous  surface  in  the  line  of  stricture  being 
found  in  both. 

Within  the  abdomen  every  indication  of  peritonitis  from  the  mere  Peritonitis, 
tj  greasy  condition  of  peritoneum  to  fibrinous  or  even  suppurative  effu- 
I sion  may  be  met  with.  In  most  cases  local  peritonitis  will  be  found 
about  the  seat  of  hernia,  and  in  some  the  peritonitis  will  be  general, 
w The  strangulated  portion  of  bowel  will  almost  always  be  found  at  the 
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neck  of  the  sac,  if  not  adherent  to  it,  with  more  or  less  matting  together 
of  the  neighbouring  coils. 

That  this  peritonitis  is  to  he  directly  attributed  to  the  strangulation 
of  the  intestine  is  generally  acknowledged,  few  cases  of  strangulated 
hernia  remaining  long  unrelieved  without  local  or  general  peritonitis 
making  its  appearance.  It  is  also  indisputable  that  this  perito- 
nitis is  often  aggravated,  and  at  times  caused  by  the  reduction  of  the 
inflamed  and  injured  contents  of  the  hernial  sac  into  the  abdominal 
cavity;  but  to  assert  with  Mr.  Hutchinson  and  M.  Girard,  that  in  the 
bulk  of  cases  it  is  the  return  of  the  intestine  into  the  abdomen  that 
gives  rise  to  the  peritonitis,  is  an  assumption  which  facts  hitherto  known 
do  not  bear  out. 

When  the  intestine  has  sloughed  wholly  or  in  part  and  discharged 
itself  through  the  wound,  an  artificial  anus  is  said  to  exist.  This 
result  is  far  more  common  after  femoral  than  inguinal  hernia. 

Wlien  the  bowel  subsequently  ulcerates  after  its  reduction,  either  at 
the  line  of  stricture  as  it  may  in  inguinal  hernia,  or,  at  the  centre  of 
the  knuckle  as  is  the  more  common  in  femoral  hernia,  extravasation 
of  faeces  may  take  place,  half  of  these  cases  of  extravasation  being 
either  general  into  the  peritoneal  cavity  and  fatal,  or  local  about  the 
neck  of  the  sac. 

The  following  facts,  published  by  me  in  ‘Guy’s  Hosp.  Rep.,’ 
1856,  on  the  causes  of  death  in  hernia,  will  tend  to  prove  these 
points.  Out  of  17  cases  of  artificial  anus  after  hernia,  13  were  femoral, 
3 inguinal,  and  1 umbilical.  Out  of  15  cases  of  gangrenous  bowel,  11 
were  femoral,  4 inguinal.  Hence,  out  of  32  cases  of  gangrenous  bowel, 
24  were  femoral,  7 inguinal,  and  1 umbilical,  clearly  proving  that  gan- 
grene of  the  intestine  and  artificial  anus  are  more  common  after 
femoral  than  inguinal  hernia. 

Of  15  cases  of  hernia  in  which  the  strangulated  bowel  was  found 
perforated,  10  were  femoral  and  5 inguinal ; in  4 the  perforation  was 
at  the  line  of  stricture,  all  being  inguinal;  in  11  the  perforation 
was  in  the  centre  of  the  knuckle,  10  being  femoral.  In  8 of  these 
15  cases  extravasation  of  faeces  was  prevented  by  inflammatory  exuda- 
tion sealing  the  aperture.  In  7 it  existed,  but  in  5 only  of  these  was 
it  general ; in  the  other  2 it  was  local.  Of  these  7 cases,  in  2 the  taxis 
was  the  direct  cause,  in  1 gangrene,  both  being  cases  of  femoral  hernia ; 
in  4 ulceration  at  the  line  of  stricture  was  the  cause,  all  being 
inguinal. 

From  these  facts  it  is  evident  “ that  ulceration  in  the  line  of  stricture 
with  f cecal  extravasation  is  more  frequent  in  inguinal  than  in  femoral 
hernia,  and  that  when  it  is  found  in  the  latter,  it  is  generally  from 
rupture  of  the  howel  from  forcible  taxis.” 

As  a result  of  a strangulated  hernia,  I must  mention  a stricture  of  the 
intestine  due  to  contraction  of  the  bowel  that  had  been  strangulated. 
A unique  example  of  which  took  place  in  my  practice  in  1870  in  a 
woman,  set.  52,  upon  whom  I had  opei-ated  for  strangulated  femoral 
hernia  of  thirty  hours’  duration,  without  opening  the  sac.  Conva- 
lescence followed  the  operation,  but  about  the  seventh  week  vomiting 
appeared,  and  death  took  place  in  the  eleventh  week  from  intestinal 
obstruction.  After  death  a complete  stricture  of  a knuckle  of  bowel 
was  found  (fig.  274). 

The  fluid  found  in  the  hernial  sac  varies  according  to  the  condition 
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of  its  contents.  In  the  early  period  of  strangulation,  when  the  contents 
of  the  hernia  are  merely  arrested  and  the  circulation  impeded,  simple 
serum  will  he  found.  T^en  an  extreme  congestion  exists,  the  serum 
will  be  more  blood-stained.  In  even  worse  examples  where  blood  has 


Fig.  274. 
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tion. 


Stricture  of  the  small  intestine  after  strangulated  hernia. 


been  extravasated  into  the  tissues,  the  fluid  will  contain  blood  elements 
or  blood  itself.  When  the  hernial  contents  are  inflamed,  flakes  or 
flocculi  of  lymph  will  he  found  floating  in  the  dark  fluid.  When  the 
bowel  is  gangrenous,  foetor  will  be  observed.  When  perforation  has 
taken  place,  faeces  will  he  mixed  with  the  fluid,  and  often  gas.  When 
the  hernial  tumour  is  red,  infiltrated,  and  emphysematous,  the  surgeon 
may  safely  infer  that  sphacelus  of  the  gut  exists. 

Thus,  the  condition  of  the  fluid  and  the  external  aspect  of  the  sac 
: are  valuable  aids  to  diagnosis  and  prognosis  in  strangulated  hernia. 


Treatment  of  Strangulated  Hernia.  ^ 

. . , , , . . Treatment  ol 

I When  a hernia  is  strangulated,  nothing  but  its  immediate  reduction  strangulated 
I should  be  entertained,  as  delay  is  highly  dangerous.  In  the  surgeon,  kernin. 
i indeed,  it  is  criminal,  since  every  hour  of  strangulation  adds  to  the 
i risk,  which  it  is  his  duty  to  diminish.  This  can  be  done  by  manipula- 
; tion,  or  by  what  is  technically  called  “ the  taxis,”  and  when  this  fails.  Taxis. 

; by  “ the  operation  ” of  herniotomy. 

To  aid  the  surgeon  in  the  adoption  of  these  means,  the  use  of  Chloroform. 

I an  anaisthetic  camiot  he  too  highly  praised,  as  it  contams  within  itself 
I all  the  advantages  of  every  other  form  of  treatment  without  a single 
i disadvantage.  It  renders  the  reduction  of  a hernia  by  the  taxis  a 
I gentle,  and  comparatively  simple  measure,  and,  certainly,  a far  more 
I successful  one  than  of  old.  It  facilitates  also  the  operation  of  hernio- 
' tomy  on  the  failure  of  the  taxis.  Indeed,  in  strangulated  hernia  the 
I value  of  an  anasthetic  is  so  great  that  I would  urge,  where  it  can  be 
: rendered  available,  that  the  taxis  should  never  be  employed  without  it, 

I and,  that  on  the  reduction  of  the  hernia  failing  to  be  accomplished, 

; “ the  operation”  ought  to  be  performed.  The  warm  bath,  the  adminis- 
tration of  opium,  the  injection  of  tobacco,  the  local  application  of  ice, 
for  strangulated  hernia  being,  in  comparison,  poor  and  unreliable  re- 
■ medies.  In  obstructed  or  inflamed  hernia,  however,  they  are  still  of 
' use,  but  in  strangulated  intestinal  hernia,  recent  or  old,  inguinal, 
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femoral,  obturator,  or  umbilical,  chloroform,  the  taxis,  aud  operation, 
are  the  three  great  means  of  securing  reduction  upon  which  the  surgeon 
ought  consecutively  to  rely.  The  taxis,  however,  is  not  equally  success- 
ful in  every  form  of  strangulated  hernia. 

In  inguinal  cases,  two  thirds,  at  least,  are  reduced  hy  the  taxis,  a large 
proportion  of  these  being  successfully  treated  with  the  patient  under 
the  influence  of  chloroform,  when  the  taxis  without  chloroform  fails. 
Strangulated  old  hernim  are  also  more  successfully  treated  by  the  taxis 
than  recent  cases,  which  are  seldom  reduced  by  this  method. 

In  femoral  hernia,  on  the  contrary,  the  taxis  is  not  half  so  successful 
as  in  inguinal,  and  much  more  fatal.  It  is  most  successful  in  “ recent,” 
whilst  in  old  cases  it  seldom  succeeds. 

In  umbilical  hernia  two  thirds  of  the  cases  are  reducible  by  the  taxis. 

The  Taxis. 

With  the  patient  under  the  influence  of  an  anmsthetic  and  placed 
on  the  back,  the  shoulders  raised  and  the  legs  partially  flexed  and 
rotated  inwards — in  order  to  relax  all  the  parts  that  can  possibly  aSect 
the  neck  of  the  sac — the  surgeon  should  steadily  grasp  with  the  fingers 
and  thumb  of  one  hand  the  neck  of  the  sac,  so  as  to  fix  it  and  at  the 
same  time  prevent  the  contents  of  the  sac  on  being  pressed  from  bulg- 
ing round  the  orifice.  Then  with  the  other  hand  he  should  raise  the 
tumour,  if  large,  and  gently  compress  it  so  as  to  empty  it  of  its  serous, 
gaseous,  faecal,  or  venous  contents,  and  thus  lessen  its  size.  Having 
done  this,  he  should  draw  the  tumour  first  to  one  side  and  then  to  the 
other  with  the  view  of  opening  the  constricted  lower  end  of  the  stran- 
gulated gut  and  allowing  the  contents  of  the  bowel  to  pass  onwards. 
He  should  remember  that  this  cannot  be  effected  by  any  direct  pressure 
upon  the  hernial  tumour  itself,  but  it  may  be  by  lateral ; for  if 
the  slightest  movement  of  the  lower  or  constricted  end  of  the  knuckle 
can  be  made  in  the  direction  of  the  upper  or  distended  one,  the  lower 
opening  will  probably  be  freed  and  the  reduction  of  the  hernia  effected 
by  its  sudden  rush  backwards  into  the  abdominal  cavity,  when  the 
surgeon  may  be  assured  that  aU  is  well.  But  when  the  tumour  has 
diminished  in  size,  and  its  diminution  has  not  been  accompanied  by 
the  well-known  sensation,  a feeling  of  doubt  should  ever  remain  in  the 
mind  as  to  the  result,  since  the  want  of  this  symptom  of  proper  reduc- 
tion should  suggest  the  possibility  of  a rupture  of  the  bowel,  or  of  a 
reduction  into  one  or  other  of  the  unnatural  pouches  which  are  now 
known  to  exist  under  certain  circumstances  at  the  neck  of  an  inguinal 
hernia.  To  facilitate  reduction,  a gentle  kneading  movement  of  the 
fingers  at  the  neck  of  the  sac  may  be  made  in  inguinal  hernia,  as  well 
as  a steady  traction  downwards  of  the  tumour,  this  traction  rendering 
the  neck  of  the  sac  a straighter  channel  for  the  hernial  contents  to 
pass  through.  With  a similar  object  the  sac  itself  may  at  times  be 
pinched  up  with  the  fingers  of  one  hand  and  drawn  downwards.  Vio- 
lence in  manipulation  is  unjustifiable  under  all  circumstances,  and,  in 
proportion  to  the  period  of  strangulation  as  indicated  by  the  vomiting, 
is  the  danger  increased.  In  femoral  hernia  also  it  is  comparatively 
muoh  more  injurious  than  in  inguinal,  for  not  only  may  the  bowel  be 
ruptured  by  forcible  taxis  (an  accident  more  common  in  femoral  than 
inguinal  hernia)  (‘  Guy’s  Rep.,’  1856),  but  it  may  be  so  bruised  as  to 
be  irreparably  injured.  A preparation  and  drawing  (Fig.  273)  in  Guy’s 
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Museum  show  such  extravasation  of  blood  into  the  strangulated  bowel 
of  a femoral  hernia  as  to  cause  its  complete  death,  this  being  clearly  due 
to  forcible  taxis. 

Where  evidence  exists  that  gangrene  of  the  contents  of  the  sac  has  Taxis 
taken  place,  or  where,  indeed,  there  is  a suspicion  of  such  a result,  the  Xei^bowef 
taxis  must  not  be  used.  In  recent  or  old  femoral  hernia,  where  faecal  gangrenous, 
vomiting  has  existed  for  some  hours,  the  taxis  is  a dangerous  practice, 
and  in  all  old  cases  it  is  so  unsuccessful  that  reduction  by  herniotomy 
is  a more  certain  and  safe  method.  If  there  be  hiccough,  the  ta.xis 
is  inadmissible.  The  taxis  may  succeed  without  chloroform,  but,  as 
a rule,  with  the  patient  under  chloroform,  a hernia  that  is  capable  of 
being  reduced  by  the  taxis  returns  on  the  gentlest  manipulation,  and 
when  such  a result  does  not  follow  force  will  not  only  be  unsuccessful, 
but  also  prove  injurious. 

When  the  taxis  succeeds,  vomiting  usually  disappears,  although  it 
may  be  kept  up  to  a slight  extent  as  an  effect  of  the  ansesthetic.  The 
abdominal  dragging  pain  will,  however,  be  at  once  relieved.  After  the  Treatment 
reduction  of  the  hernia,  a pad  should  be  carefully  adjusted  over  the  aft®r 
I neck  of  the  sac  to  guard  against  its  re-descent,  and,  when  the  patient 

I has  a cough,  the  necessity  of  doing  so  is  increased,  as  I have  known 

I the  hernia  descend  and  a renewal  of  all  the  symptoms  take  place 
’ from  a want  of  attention  to  this  point ; indeed  it  is  wise  to  adapt 
a pad  till  a truss  has  been  obtained.  The  patient  under  all  circum- 
stances should  be  kept  at  rest  for  a few  days  after  the  reduction  of  a 
strangulated  hernia.  The  diet,  too,  should  be  nutritious  but  not  solid, 
till  the  bowels  have  acted  spontaneously,  and  no  aperient  under  any  Avoid 
hut  exceptional  circumstances  should  be  administered,  for  the  bowels  “perients. 
will  to  a certainty  act  as  soon  ns  the  effects  of  their  strangulation 


have  passed  away,  and  they  have  recovered  their  natural  tone.  If, 

( however,  abdominal  symptoms  appear  which  can  be  attributed  to  a ll 

i want  of  the  natural  action  of  the  bowel  an  enema  may  he  given,  and  'j 

' repeated  with  advantage  when  required.  Stimulants  should  he  used  I 

i with  caution.  When  the  bowels  have  acted  naturally  the  patient  may 
! be  pronounced  convalescent,  and  the  ordinary  diet,  &c.,  allowed. 


Where  chloroform  is  not  at  hand,  or  cannot  readily  be  obtained,  a Opium. 

I good  dose  of  opium,  such  as  a grain  and  a half  of  the  solid  or  thirty 

t drops  of  the  tincture  may  be  given  and  repeated  to  an  adult,  for  when 
^ a patient  with  an  old  hernia  is  brought  fully  under  the  influence  of 
I this  drug,  reduction  may  often  be  obtained  by  manipulation.  In  the  ; 

I very  earliest  hours  of  strangulation,  before  vomiting  has  become  severe 
or  passed  beyond  stomach  vomiting,  this  practice  is  also  at  times  suc- 
B cessful.  It  may  be  tried  moreover  when  the  surgeon  cannot  obtain  the  1 1 

1 patient’s  consent  to  perform  herniotomy,  and  reduction  has  not  been  1 1 

»'  effected  by  the  taxis  under  chloroform,  or  when  time  has  necessarily  i fi 

to  be  lost  in  making  arrangements  for  operative  relief.  Under  the  !;i| 

I)  same  circumstances,  a hot  hath  (99°  F.)  may  be  used.  The  local  appli-  Hot  bntti.  'Hj 

i cation  of  ice  shonld  he  employed  in  old  cases  of  hernia  where  the  Ice.  lijl 

B symptoms  are  chronic,  and  delay  is  a necessity  or  expedient.  In  omental  :'|i 

J hernia  also  it  is  particularly  valuable,  and  should  be  applied  over  the  ! 

k whole  tumour  in  a loose  bag,  A purgative  is  never  admissible  with  a j'!| 

B strangulated  hernia.  ; 

E The  taxis  with  inversion  of  the  body,  the  legs  flexed,  pelvis  raised.  Taxis  with  ij 
b and  shoulders  depressed,  has  been  successful  in  causing  the  reduction  [”,e*body  ! • 
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of  hernia.  On  a bed,  it  may  be  done  by  pillows  placed 'below  the 
pelvis ; but  if  one  of  Alderman’s  chairs  or  a Htbotomy  couch  is  at  hand, 
it  may  be  used.  Some  surgeons,  with  the  patient  in  the  recumbent 
position,  and  a folded  sheet  placed  round  the  abdomen  over  the  umbi- 
licus, have  forcibly  drawn  the  contents  of  the  abdomen  upwards. 
Both  these  methods  are  founded  on  the  principle  of  withdrawing 
by  position  and  force  the  contents  of  the  sac  into  the  abdominal 
cavity.  They  are  possibly  justifiable  when  herniotomy  is  not  sanc- 
tioned nor  chloroform  employed,  and  delay  is  dangerous.  I cannot 
recommend  them. 

Brolongpi  The  taxis  should  never  be  employed  for  any  lengthened  period. 

aTOid^  With  the  patient  under  chloroform,  a femoral  hernia  of  average  size 
(that  of  a walnut)  should  never  be  manipulated  for  more  than  two 
minutes ; half  that  time,  or  less,  is  usually  sufficient  to  effect  reduction 
where  it  is  to  be  secured,  while  any  more  prolonged  eflfort  will  be 
injurious.  The  taxis  should  never  be  forcible.  In  large  femoral  herniae, 
inguinal  or  umbilical,  five  minutes  may  possibly  be  allowed : but  the 
quarter  and  half  hour’s  manipulation  so  frequently  talked  about,  is 
dangerous  in  the  extreme.  In  very  large  herniae,  ten  minutes  may  be 
permitted  without  chloroform,  and  periods  half  as  long  again  may 
possibly  be  called  for.  It  is  from  this  fact,  coupled  with  another,  viz. 
that  without  chloroform  twice  the  force  is  needed,  that  the  use  of  the 
anaesthetic  is  to  be  recommended. 

The  reduction  of  a hernia  by  gentle  taxis  with  a patient  under  chlo- 
roform is  a simple,  rapid,  and  successful  operation.  The  reduction  of 
a hernia  hj  forcible  or  prolonged  taxis  without  chloroform  is  a dange- 
rous and  far  less  successful  proceeding.  In  femoral  hernia,  indeed, 
herniotomy  had  far  better  be  employed.  Under  chloroform,  the  taxis 
is  almost  always  successful  in  inguinal  hernia. 

Operative  When  the  taxis  has  failed,  nothing  but  an  immediate  operation  is 

measures.  justifiable.  The  operation  is  not  of  itself  dangerous,  although  the  con- 
dition that  demands  it  is  exceedingly  so.  It  is  not,  and  should  not 
be  regarded  as  a last  resource ; for  in  many  cases  it  should  be  the  first. 
When  a patient  is  hanging,  the  first  thing  any  one  does  is  to  cut 
the  rope  that  is  causing  strangulation;  and  no  other  means  are  admis- 
sible. When  a piece  of  bowel  is  strangulated,  the  strangulating 
medium  requires  division  to  give  it  freedom ; the  doing  of  it  adding 
nothing  to  the  danger  of  the  case.  The  danger  lies  in  the  strangula- 
tion which  increases  every  minute. 


Herniotomy.  Herniotomy  or  Kelotomy 

remains  now  to  be  described,  and  let  it  be  repeated,  that  it  is  to  be 
performed  directly  the  reduction  of  a strangulated  hernia  by  the  taxis 
has  failed,  and,  if  chloroform  is  used,  lohile  the  patient  remains 
under  its  influence.  To  submit  a patient  to  the  depressing  effects  of 
chloroform  to  apply  the  taxis,  and,  on  its  failing,  to  allow  any  period 
of  time  to  pass  before  resorting  to  herniotomy  is  a practice  to  be 
condemned — a second  administration  of  chloroform  for  the  operation 
having  no  beneficial  influence.  It  would  be  better  for  the  patient  and 
far  better  practice  to  delay  the  application  of  the  taxis  till  chloroform 
can  be  obtained,  and  the  arrangements  for  operation  made,  in  case  the 
taxis  fails. 

Objects  of  The  objects  of  the  operation  are  to  liberate  the  strangulated  heniial 
operation. 
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contents,  and,  in  a general  way,  to  return  them  into  the  abdominal 
cavity,  exceptional  eases  occurring  in  which  it  is  better  practice  to  leave 
them  in  the  sac  wholly  or  in  part ; and  others,  in  which  it  is  im- 
possible to  reduce  them ; hut  to  these  points  attention  will  he  directed 
further  on. 

To  liberate  the  strangulated  hernial  contents,  the  cause  of  the  stran-  Division  of 
gulation  must  be  divided;  and,  as  previously  shown,  this  may  be  found  strioiure. 
in  the  tissues  outside  the  sac,  in  the  neck  of  the  sack  itself,  or  in  the  Its  seat, 
contents  of  the  sac. 

When  the  cause  of  constriction  is  found  outside  the  sac  as  is  usual 
in  femoral  hernia,  the  opening  of  the  sac  is  rarely  needed,  division  out- 
side being  all  that  is  required. 

When  the  neck  of  the  sac  is  the  seat  of  obstruction  and  prevents 
reduction,  an  openmg  into  it  sufficient  to  allow  of  its  division  is  all 
that  is  necessary.  When  the  difficulty  lies  in  the  contents  of  the  sac, 

I the  surgeon  will  he  required  to  lay  the  whole  open,  and  to  expose  it  in 
I order  to  its  removal.  But  it  should  be  remembered,  that  the  less  the 
contents  of  a hernia  are  exposed  and  consequently  manipulated  the 

I better  are  the  results ; also  when  all  that  is  desired  can  he  secured  by 
the  division  of  the  tissues  outside  the  sac,  there  is  no  need  of  doing  more ; 
and  that  when  the  division  of  the  neck  of  the  sac  allows  of  the  reduction 
of  the  hernia,  a greater  exposure  of  the  contents  of  the  sac  is  umieces- 

}■  sary  and  wrong,  for  in  hernia  as  in  all  surgical  interference,  the  surgeon 

I I should  carry  out  his  objects  in  the  simplest  way  his  art  can  allow',  and 
should  never  allow  himself  to  do  more  than  the  absolute  necessities  of 
the  case  demand.  Meddlesome  surgery  is  always  bad,  but  in  hernia  is 
too  often  fatal. 

These  remarks,  however,  are  only  entirely  applicable  to  cases  of 
strangulated  hernia  in  w’hich  the  whole  contents  of  the  sac  are  redu- 
i cible ; since  wdien  some  portion  remains  behind,  a feeling  of  doubt  may 
at  times  remain  as  to  the  thoroughness  of  the  reduction  of  the  stran- 
gulated portion  or  the  condition  of  w’hat  is  left,  and,  under  these  cir- 
cumstances, it  is  usually  advisable  that  the  sac  be  opened  and  explored ; AMien  sac 
yet  it  is  better  to  do  so  after  the  partial  reduction  of  the  hernia,  when,  sliould  be 
' in  all  probability,  the  strangulated  bow'el  has  been  reduced  and  is  con- 
I sequently  out  of  harm’s  way,  than  with  the  whole  contents  of  the 
sac  in  sit'd,  and  when  they  may  be  exposed.  When  the  hernia  cannot 
' be  reduced  without  opening  the  sac,  the  whole  must  necessarily  be 
' explored.  It  will  thus  be  seen  that  the  question  of  opening  or  not 
I opening  the  sac  resolves  itself  into  the  necessities  of  the  individual  Arguments 
case.  Where  reduction  can  he  effected  without  it,  the  “ minor  ” opera- 
tion  is  sufficient ; where  reduction  cannot  be  effected  by  the  “ minor  ” not^opfning 
the  “ major  ” operation  must  be  performed.  the  sac. 

The  sm-geon  who  opens  the  sac  in  every  case,  clearly  often  does 
w'hat  is  unnecessary.  He  who  opens  it  only  w'hen  reduction  cannot  be 
effected  without  so  doing,  or  when  any  uncertainty  exists  as  to  the 
condition  of  the  parts  contained  in  the  sac,  is  free  from  such  an  error, 

“ and  although  we  dare  not  venture  to  say  that  some  of  the  fatal  cases 
which  have  occurred  after  opening  the  sac  might  have  terminated 
differently  had  it  not  been  incised,  w'e  do  not  hesitate  to  affirm,  that 
the  untoward  circumstances  stated  as  likely  to  happen  when  the  sac  is 
not  opened,  have  not  occurred  ” (Birkett).  This  view  is  supported  by 
j'  my  analysis  of  126  fatal  cases  of  hernia  Guy’s  Hep.,’  1856)  in  which 
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I proved  fairly  that  in  no  single  fatal  case  could  the  opening  of  the 
sac  have  had  the  slightest  influence  in  retarding  or  preventing  the  fatal 
result,  as  well  as  by  my  twenty-two  years’  experience.  The  surgeon  who 
advocates  the  major  operation,  in  most  cases  will  try  the  taxis,  and,  I 
take  it,  is  always  well  pleased  to  effect  the  reduction  of  a hernia  by 
such  means.  The  operation  of  herniotomy  “ external  to  the  hernial 
sac  ” differs  only  from  the  taxis  in  the  skin  wound,  yet  in  what  way 
the  necessity  for  that  wound  renders  the  taxis  an  unsafe  measure,  it  is 
difficult  to  conceive.  It  would  be  as  reasonable  to  reject  the  adminis- 
tration of  chloroform  for  the  renewed  application  of  the  taxis  in 
cases  where  it  had  failed  to  reduce  the  hernia  without  its  aid,  as  to 
say,  that  because  the  taxis  had  failed  and  a cutting  operation  is 
demanded,  the  ocular  inspection  and  manipulation  of  the  strangulated 
and  therefore  already  injured  bowel  is  required.  To  argue  that  the 
liberation  of  a strangulated  bowel  is  not  complete  until  it  has  been  care- 
fully examined,  and  that  moreover  without  opening  the  sac,  a hernia 
that  is  strangulated  by  omental  or  other  adhesions  or  by  the  neck  of 
the  sac,  may  be  reduced,  are  objections  which,  if  applicable  at  all, 
are  as  forcible  against  the  taxis  as  any  operation,  and  are  indeed  of 
little  weight. 

The  operation  of  herniotomy  without  opening  the  sac,  has  been  ably 
advocated  by  Petit  who  first  adopted  it  in  1718,  by  Munro  in  1770, 
Aston  Key  in  1833,  Luke,  and  others. 

So  far  as  statistics  are  of  value  towards  the  solution  of  this  matter, 
they  are  in  favour  of  not  opening  the  sac.  Thus  out  of  59  cases 
of  strangulated  femoral  hernia  operated  upon  at  Guy’s  Hospital  in 
eight  years,  in  which  the  sac  was  opened,  the  mortality  was  50  per 
cent.,  and,  out  of  45  cases  in  which  the  sac  was  not  opened  it  was  only 
30  per  cent. — the  difference  between  the  two  classes  of  cases  being  20 
per  cent,  in  favour  of  the  minor  operation. 

Out  of  35  cases  of  inguinal  hernia  in  which  the  sac  tuas  opened,  60 
per  cent,  died,  and  out  of  9 in  which  the  sac  was  not  opened  two,  or  only 
22  per  cent.,  died;  the  difference  between  the  two  classes  in  inguinal 
hernia  being  40  per  cent,  in  favour  of  not  opening.  But  it  must 
be  remembered,  that  as  a rule,  the  cases  in  which  the  sac  was 
not  were  of  a more  favorable  kind  than  those  in  which  it  toas 
opened. 

In  umbilical  hernia  it  is  a rare  thing,  however,  to  save  a patient 
after  opening  the  sac  and  exposing  its  contents,  though  when  this  is 
not  done,  a good  resull.  may  be  looked  for. 

Whenever  the  taxis  is  applicable  to  a strangulated  hernia  and  fails 
herniotomy  without  opening  the  sac  is  applicable,  and,  where  reduction 
is  efl'ected  nothing  more  is  needed.  AVhere  reduction  cannot  be 
effected,  or  a doubtful  something  remains  in  the  sac,  where  the  con- 
tents of  the  sac  have  not  gone  back  with  their  normal  rush,  or  the 
symptoms  persist,  and  any  doubt  about  the  condition  of  the  parts  at  the 
neck  of  the  sac  is  raised,  au  exploration  of  the  sac  and  its  neck  is  abso- 
lutely necessary. 

Whenever  the  taxis  is  inapplicable,  that  is,  when  the  strangulation 
has  been  of  long  duration,  the  symptoms  severe,  foecal  vomiting 
persistent,  and  the  local  as  well  as  general  symptoms  indicate  the 
probability  that  the  strangulated  gut  has  died  or  is  dying ; whenever, 
moreover  during  the  application  ot  the  taxis — by  the  sudden  collapse 
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r or  yield  of  the  tumour  without  its  reduction — the  fear  is  excited  of  some 
j rupture  of  the  bowel  having^  taken  place,  herniotomy  by  the  minor 
( operation  is  inapplicable,  and  the  sac  must  be  laid  open. 

The  operation  itself. — The  patient  having  been  brought  under  the  Mode  of 
I influence  of  chloroform,  should  be  placed  with  the  shoulders  slightly  ^“atfon 
i raised,  and  the  knees  flexed  upon  a pillow,  then  the  integument  over 
» the  seat  of  hernia  should  be  shaved  of  all  hair;  an  incision  can  then  be 
1 made  over  the  neck  of  the  sac,  that  is,  in  inguinal  hernia,  along  the  line 
' of  the  inguinal  canal,  from  the  internal  to  below  the  external  ring ; in 
|i  femoral,  over  or  on  the  inner  side  of  the  crural  ring  either  in  a vertical 
; or  olilique  direction  in  the  course  of  Poupart’s  ligament,  the  former 
; being  preferable.  In  this  incision  all  the  soft  parts  should  be 
1 cut  tk'ough  consecutively  down  to  the  sac,  each  layer  of  tissue  bemg 
dividel  the  full  extent  of  the  wound,  while  aU  vessels  as  they  bleed 
! should  be  twisted. 

Wbm  the  sac  has  been  exposed,  the  seat  of  stricture  outside  its  neck  Sac  to  be 
t must  le  felt  for  with  the  index  finger,  and,  when  felt,  a director  may  be 
[■  carefuly  passed  beneath  it,  Aston  Key’s  director,  shown  in  Fig.  275, 

I being  >y  far  the  best. 


Fig.  276.  Fig.  276. 


il  Key’siirector  passed  beneath  the  seat 

ot  irieture  of  a strangulated  fe-  Drawing  to  illustrate  the  relative  position  of 
moil  liernia  outside  the  sac  beneath  all  the  abdominal  rings  from  uithin. 
the  aseia  propria.  Taken  from  his 
wor  on  ‘ Hernia.’ 

Wth  a hernia  knife,  such  as  that  figured  (Fig.  277),  straight  or 
! curvd,  or  herniotome  (Fig.  277),  the  stricture  should  then  be  divided,  the 
I incism  upwards  being  the  safest  to  avoid  the  epigastric  artery  (Fig. 

276)  This  division  must  not  be  too  free — a quarter  of  an  inch  being 
’ gencally  ample  in  a small  heniia.  It  should,  under  all  circumstances.  Division  of 
1 be  oly  enough  to  allow  of  the  return  of  the  hernia  without  force.  It  stricture 
I is  biter  to  have  to  extend  it  than  to  make  it  too  large  at  first.  The 
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stricture  having  been  divided  outside  the  sac,  reduction  by  the  gentlest 
manipulation  can  then  be  attempted,  and,  when  the  contents  of 
the  sac  go  back  with  a rush,  all  the  surgeon  needs  has  been  effected. 
When  no  indications  of  reduction  show  themselves,  or  a portion  of  the 
contents  of  the  sac  has  disappeared,  but  not  with  the  characteristic 
jerk,  or  some  piece  has  been  left  behind,  the  sac  must  be  opened. 
To  do  this,  care  is  needed,  the  danger  of  carelessness  consisting  in 
wounding  the  bowel.  To  avoid  this,  the  sac  may  he  nipped 
between  the  thumb  and  finger,  or  seized  with  forceps,  and,  being 
slightly  raised,  opened  with  a scalpel  applied  laterally.  Through 
this  opening  a director  should  be  passed,  its  point  being  kept  clise  to 
the  walls  upwards  towards  the  neck  of  the  sac,  and  dowmvards 
towards  the  fundus,  the  sac  being  divided  upon  it  with  a biitoury 
of  the  sac.  The  escape  of  fluid  usually  indicates  the  opening  )f  the 
sac,  and  the  character  of  the  fluid  the  condition  of  its  contents  But 
fluid  does  not  always  run  away  when  the  sac  is  opened,  ind  at 
other  times,  the  escape  of  fluid  from  a cyst  on  the  hernial  tumoir  may 
mislead.  The  sac  having  been  opened,  its  contents  should  oe  ex- 
amined, and  in  doing  this  the  utmost  gentleness  must  be  em)loyed. 
When  a Icnuckle  of  intestine  is  present,  and  is  neither  gangrenois  nor 
perforated,  the  abdominal  cavity  is  its  best  place.  It  may  b»  black 
from  congestion,  and  spotted  fi’om  ecchymosis ; it  may  be  granula:  from 
lymph,  or  even  covered  with  false  membrane ; hut,  as  long  as  it  pos- 
sesses its  living  resiliency,  is  not  foetid,  flaccid,  like  wet  wash-lather 
ruptured  or  perforated,  it  should  be  returned. 

When  a large  quantity  of  injured,  intestine  \s  found  in  the  sac,  it  had 
better  be  left,  the  surgeon  simply  relieving  the  constriction  ty-  the 
division  of  the  cause  of  stricture,  and  this  ought  to  be  done  wth  the 
utmost  care.  The  director  when  employed,  should  be  kept  close  io  the 
walls  of  the  sac,  and  guided  by  it  towards  its  mouth.  Its  poiut  faould 

Fig.  277. 


Hernia  knife. 


Hemiotome  director— A,  Blade  withdrawn ; B,  Blade  exposed. 

be  carefully  kept  away  from  the  bowel,  and  not  introduced  furtheiinto 
the  abdominal  cavity  than  to  ensure  the  safe  division  of  the  striture, 
and,  when  the  knife  is  passed  along  its  groove,  the  finger  of  the  opeator 
should  carefully  press  the  strangulated  bowel  away  from  it  in  oror  to 
protect  it  from  injury.  The  finger,  however,  is  the  best  director  and 
should  be  introduced  to  the  neck  of  the  sac,  with  the  knife  upn  it, 
having  its  side  pressed  into  the  pulp  of  the  soft  parts.  Both  himig 
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thus  reached  the  neck,  the  knife  may  he  carefully  turned  np wards  and 
the  tissues  divided,  the  point  of  the  finger  measuring  the  extent  of  the 
incision. 

When  a herniotome  such  as  that  figured  (Fig.  277),  is  used,  no 
director  need  be  employed. 

When  the  intestines  are  adherent  to  the  sac  or  to  one  another  Wlien 
by  filamentous  or  soft  adhesions,  these  may  be  divided,  though  such  intestine 
are  only  met  with  in  recent  hernia.  The  fibrous  adhesions  of  old  ® ‘ 

herniffi  had  better  be  left  alone,  and  the  hernia  considered  as  irreducible, 
the  surgeon  being  satisfied,  under  these  circumstances,  with  dividing 
the  stricture,  and  thereby  relieving  the  strangulation,  but  not  attempt- 
ing its  reduction.  If  a fresh  piece  of  bowel  comes  down,  this  should 
be  reduced,  but  the  old  hernia  ought  to  be  left. 

The  strangulated  intestine,  under  all  circumstances,  should  be  handled  Care  in 
with  extreme  delicacy.  Any  drawing  doton  of  its  neck  to  examine  its  handling 
condition  should  be  avoided,  since  such  an  act  can  do  no  good,  but  often 
does  much  harm,  in  tearing  away  adhesions  that  would  have  sealed  an 
ulcerated  orifice,  prevented  extravasation,  and  assisted  repair.  Any  intro-  Avoid  useless 
: duction  of  the  finger  into  the  abdominal  cavity  is  also  to  be  condemned,  exploration, 
save  under  exceptional  conditions.  With  the  careful  return  of  the 
bowel  to  the  neck  of  the  sac,  surgical  interference  ought  to  cease.  The 
; surgeon  may  satisfy  himself  that  such  an  end  has  been  obtained  without 
I probing  the  abdominal  cavity  with  his  finger,  and  thus  risking  life  by 
: tearing  away  adhesions,  and  undoing  in  a moment  what  nature  by  her 
I own  processes  had  probably  being  attempting  from  the  first  period  of 
strangulation,  to  shut  out  from  the  general  abdominal  cavity  what 
might  prove  injurious  and  dangerous  to  life. 

When  the  hoioel  is  dead,  as  indicated  by  its  flaccidity  and  ashy  colour,  Wlicn  bowel 
i all  thought  of  its  reduction  must  be  abandoned.  The  soft  parts  cover-  dead. 

I ing  in  the  sac  with  the  sac  itself,  should  be  freely  laid  open,  so  as  to 
|l  expose  the  vvhole  sloughing  mass,  and  the  intestine  left  to  nature,  to  pass 
' into  what  is  called  an  “ artificial  anus.”  The  neck  of  the  sac  may,  how- 
lever,  be  carefully  divided,  not,  however,  with  the  view  of  relieving  the 
strangulation,  for  the  gut  having  become  gangrenous,  no  strangulation 
exists,  but  with  a view  of  allowing  the  intestinal  contents  to  escape 
when  an  external  opening  takes  place,  and  should  life  he  spared,  for 
I the  subsequent  retraction  of  the  bowel  towards  the  abdominal  cavity, 

I to  effect  a natural  cure. 

I I No  free  incision  into  the  gangrenous  bowel,  no  stitching  of  the  in-  Free 
uestine  to  the  margin  of  the  wound,  is  required,  as  fseces  will  soon  find  uicision. 
cheir  way  through  the  opening  that  has  been  made  by  the  artificial 
inus,  and  the  surgeon  may  be  certain  that  within  the  abdomen,  suf- 
ficient repair  has  gone  on  to  fix  the  intestine  that  had  been  strangu- 
ated  to  the  neck  of  the  sac,  and  thus  prevent  its  immediate  retraction  j 
|for  it  must  be  remembered,  that  as  time  goes  on,  this  retracting  process 
s precisely  that  which  nature  adopts  to  procure  a spontaneous  cure  of 
m artificial  anus. 

When  the  bowel  is  perforated  by  ulceration  or  ruptured,  and  the  WTien  bowel 
■pening  is  not  large,  the  neck  of  the  sac  must  be  incised  as  in  an  perforated  or 
rdinary  case,  and  the  intestine  that  appears  reparable  replaced,  the  “*®®xated. 

; erforated  or  ruptured  portion  being  left  at  the  mouth  of  the  sac. 

1 Vhen  the  rupture  or  perforation  is  small,  there  is  no  objection  to 
ae  surgeon  placing  a ligature  round  the  wound  and  replacing  the 
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gut  in  the  orifice  of  the  sac,  for  plastic  lymph  will  probably  be  poured 
out  within  a few  hours,  and  the  parts  sealed  from  the  abdominal  cavity. 

When  the  bowel  is  in  a doubtful  condition,  and  the  surgeon  is  not 
certain  whether  he  can  say  it  is  irreparably  dead,  or  going  to  die,  the 
abdominal  cavity  is  still  its  best  place,  when  it  can  be  returned. 
Aston  Key  advocated  this  plan  many  years  ago,  and  modern  experience 
has  not  disproved  its  value.  “ The  danger  of  abdominal  extravasation 
will  not  be  increased  by  replacing  the  injured  bowel  at  the  neck  of  the 
sac  ; for,  should  sloughing  of  its  coats  ensue,  the  slough.maybe  walled 
in  by  adhesion  of  the  surrounding  peritoneum  and  faecal  extravasation 
be  prevented.”  (Key,  ‘ Guy’s  Eep.,’  1842.) 

In  an  inquiry  in  1856  into  the  causes  of  death  in  hernia  founded 
on  an  analysis  of  156  fatal  cases,  the  same  conclusion  was  arrived  at. 
The  weight  of  evidence  led  me  then  to  express  the  opinion  that  there 
is  only  one  condition  of  intestine  in  which  its  reduction  to  the  neck  of 
the  sac  is  not  advantageous,  and  that  is,  when  it  is  decidedly  ruptured 
by  gangrene  or  ulceration,  my  own  materials  tending  to  support  the 
opinion  of  Mr.  Aston  Key,  as  stated  to  the  writer,  in  1849,  “ that  in 
all  conditions  of  the  intestines,  the  abdomen  was  their  right  place.” 

Mr.  Hutchinson,  who  believes  peritonitis  to  be  the  direct  result  of 
the  reduction  of  an  injured  bowel  into  the  abdominal  cavity,  advises 
in  all  cases  that  the  damaged  gut,  if  found  in  a bad  condition,  should 
be  left  in  the  sac ; while  Dr.  Girard  goes  further,  advising  the  contents 
of  the  hernia,  under  all  circumstances,  to  be  left — the  surgeon  content- 
ing himself  by  freely  dividing  the  stricture.  1 cannot  concur  in  this 
practice,  nor  with  the  principle  on  which  it  is  based. 

When  the  contents  cannot  be  returned  on  account  of  adhesions,  the 
neck  of  the  sac  should  be  incised  and  the  case  left  to  nature.  In  large 
umbilical  herniae  also,  this  practice  is  valuable. 

When  omentum  is  found  in  the  sac  with  intestine,  and  has  only 
recently  descended,  it  may  be  returned.  When  it  has  been  down  for 
some  time,  is  irreducible,  and  is  only  a small  piece,  it  should  be  left 
alone ; the  omentum,  doubtless,  often  acting  as  a plug  to  the  orifice  of 
the  sac.  When  it  is  diseased  or  in  large  quantities,  it  should  be  liga- 
tured in  two  or  more  portions  and  cut  off — the  ligatures  being  applied 
as  near  to  the  neck  of  the  sac  as  possible,  care  being  observed  not  to 
disturb  the  parts  at  the  neck. 

Simply  to  cut  off  the  omentum  and  to  tie  or  twist  the  vessels  is  risky, 
the  omentum  always  being  highly  vascular,  and  small  vessels  being  apt  to 
bleed  much ; indeed,  cases  are  on  record  in  which  a fatal  hsemorrhage 
supervened  after  this  practice.  When  diseased  omentum  is  left  in  the 
sac,  prolonged  suppuration  often  follows.  Whenever  intestine  and 
omentum  are  found  together  in  a hernia,  much  care  is  required.  The 
intestine  is  generally  to  be  sought  for  behind  the  omentum,  but  is 
often  wrapped  up  in  it,  and,  in  not  a few  cases,  covered  by  an  omental 
sac.  Under  all  these  circumstances,  the  intestine  should  be  exposed 
and  carefully  reduced,  care  being  taken  that  no  adhesions  at  the  neck 
of  the  sac  or  no  bands,  bind  the  bowel  down  to  the  omentum  thereby 
keeping  up  the  strangulation.  An  omental  sac  is  on  no  account  to 
be  returned  into  the  abdomen  unopened.  Omental  sacs  are  generally 
found  in  femoral  hernia.  An  interesting  paper  by  Mr.  Prescott 
Hewett  (‘Med.-Chlr.  Trans.,’  1844)  may  be  referred  to  on  this 
subject. 
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Aftee-teeatment. — When  a hernia  has  heen  returned  into  the  Treatment 
abdominal  cavity,  the  more  the  case  is  left  to  nature  the  better.  As  Jer*uiotomy. 
a matter  of  precaution  after  the  operation,  as  after  its  reduction  by  the 
taxis  when  the  wound  has  been  brought  together  with  strapping  or 
suture,  a pad  may  be  adjusted  over  the  part  with  a spica  bandage 
(Fig.  278). 

A suppository  of  half  a grain  of  morphia  or  more  should  he  at  once 
introduced  into  the  rectum,  and  repeated  in  an  hour  should  pain  render 
it  necessary;  a little  ice,  too,  may  be  allowed  for  the  patient  to  suck, 
when  thirst  is  great,  but  the  less  that  is  taken  by  the  mouth  the  better. 

When  the  powers  are  very  feeble,  brandy,  soda-water,  and  ice  may 
be  given  in  small  quantities. 

If  no  chloroform  sickness  com- 
plicate the  case  after  the  first  twelve 
hours,  beef  tea,  arrowroot,  or  milk, 
may  be  given,  a pint  or  a pint  and 
a half  in  the  twenty-four  hours  being 
ample.  Stimulants  should  he  allowed 
as  the  powers  of  the  patient  indicate, 
hut  always  with  caution. 

On  the  second  day,  the  wound  should 
he  dressed,  water  dressing  being  all 
that  is  usually  required,  the  lower  end 
of  the  wound  being  left  open  for  the 
escape  of  discharge.  Should  pain  con- 
tinue and  symptoms  of  peritonitis 
appear,  the  opium  or  morphia  sup- 
positories can  he  repeated  twice  a day 
or  more  frequently;  indeed,  the  patient 
should  be  kept  under  the  gentle  in- 
fluence of  opium  till  the  symptoms 
are  relieved ; hot  fomeutations  should 
also  be  applied  to  the  abdomen.  Purga- 
tives ought  never  to  be  given  if  the  bowel  has  heen  bruised  or  other- 
wise  injured  by  its  strangulation,  for  as  soon  as  it  has  recovered  its  tone, 
its  natural  action  will  return,  any  goading  of  it  to  action  by  medicine 
doing  much  harm.  “ A bruised  bowel,”  says  Aston  Key  (‘  Guy’s  Rep.,’ 

1842),  “ is  placed  by  nature  in  a state  of  rest ; the  exhaustion  of  the 
nervous  energy  of  the  part  diminishes  in  the  muscular  tissue  the  dis- 
position to  contract.  Such  inactivity  of  the  bowel  should  be  encouraged 
and  not  thwarted  by  irritating  purgatives.  The  surgeon’s  anxietv  to 
procure  stools  should  yield  to  the  evident  necessity  for  time  being 
allowed  for  the  restoration  of  the  natural  powers  of  the  injured  bowel.” 

Three,  five,  ten,  or  even  twenty  days  may  he  allowed  to  pass  without 
any  action  of  the^  bowels,  without  anxiety  or  without  purgatives,  so 
long  as  no  other  indications  of  mischief  show  themselves,  hut  during 
this  time  only  liquid  food  is  to  be  given  with  Simulants  as  may  be 
required.  When  some  local  distress  is  present,  which  the  surgeon  can 
fairly  attribute  to  the  constipation,  an  enema  of  gruel  and  olive  oil  Mpm"  t i 
may  be  administered,  which  may  be  repeated  if  necessary,  such  a simple  used  “ 
intestinal  stimulant  being  usually  sufficient  to  induce  the  bowel  to  act 
should  it  have  recovered  its  tone.  When  the  bowels  have  acted  natu- 
rally, convalescence  may  he  declared  and  the  usual  diet  allowed. 
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Any  violent  action  of  the  bowels  soon  after  the  operation  must  be 
watched  with  anxiety,  and  in  the  aged  it  is  too  often  followed  by  a fatal 
collapse.  When  too  profuse  it  must  be  checked  by  opium.  The  patient 
on  no  account  should  be  allowed  to  get  up  and  walk  until  he  has  been 
fitted  with  a good  truss. 

It  occasionally  happens  that,  after  the  reduction  of  a hernia  by 
operation,  the  symptoms  of  strangulation  persist,  and  the  surgeon  is  in 
doubt  as  to  their  cause.  Under  these  circumstances,  the  wound  may 
at  times  require  reopening,  and  the  parts  at  the  neck  of  the  sac  re- 
explored, since  the  case  may  be  one  of  those  of  “ displaced  herniae  ” to 
which  attention  is  now  to  be  drawn. 

As  a rule,  however,  the  persistency  of  the  symptoms  is  due  to  the 
obstruction  caused  by  the  injured  bowel,  or  to  the  anaesthetic. 

When  the  bowel,  however,  has  not  gone  up  at  the  time  of  the 
operation  with  the  usual  rush,  or  the  surgeon  has  any  doubt  in  his  mind 
as  to  its  right  reduction,  the  wound  should  be  reopened,  the  utmost 
caution  being  observed  by  the  surgeon  in  examining  the  parts  about 
the  neck  of  the  sac. 

Multiple  Herniae. 

When  two  or  more  hernice  exist  with  symptoms  of  strangulation, 
the  one  that  on  careful  examination  appears  to  be  the  most  tender  ought 
first  to  be  explored,  and  should  this  operation  not  give  relief,  the 
second  should  be  treated  in  a like  manner;  indeed,  if  no  relief  be 
given  by  the  second  operation  and  a third  hernia  exist,  it  should  also  he 
explored,  for  it  cannot  be  too  often  repeated,  that  the  operation  is  not 
one  of  danger  when  compared  with  the  necessity  of  the  case  that 
demands  it.  Dupuytren  in  his  “ Le9ons  Orales”  has  recorded  such  a 
case.  In  the  third  part  of  my  “ Clinical  Surgery,”  p.  204,  I have  like- 
wise recorded  another  in  which  Mr.  Cock  was  the  operator.  The 
patient  was  a man  set.  70 ; the  left  side  was  first  explored,  but  as  the 
symptoms  continued  the  right  was  operated  upon  twelve  hours  later. 
Both  hernia}  were  old  inguinal,  in  both  the  sac  was  opened,  and  re- 
covery took  place.  In  the  case  of  a Jewess  set.  30,  I was  called  upon 
to  see,  with  double  femoral  hernise  and  an  umbilical,  I operated  on  this 
occasion  upon  the  right  femoral  for  strangulation,  and  a year  later  upon 
the  umbilical  with  success. 

Displaced  Hernise. 

No  cases  demand  closer  attention  than  these.  When  understood  and 
appreciated  they  may  be  successfully  treated,  and  when  misunderstood 
they  are  sure  to  be  overlooked.  Hence  it  may  be  accepted  as  a fact,  thata 
strangulated  hernia  with  its  sac  may  be  bodily  reduced  within  the  ab- 
dominal ring  and  behind  the  abdominal  parietes,  the  intestine  being 
still  held  by  the  neck  of  the  sac  {Fig.  269).  This  form  was  first 
described  by  the  French  writers  as  “reduction  en  bloc,”  or  “ en  masse,” 
and  by  Mr.  Luke  in  this  country  (‘  Med.-Chir.  Trans.,’  1843).  The 
majority  of  cases  reputed  to  be  of  this  nature  are,  however,  probably 
caused  by  other  lesions  of  the  sac,  and  the  credit  of  having  made  this 
out  is  due  to  Mr.  Birkett,  in  an  able  paper  read  before  the  Med.  Chir. 
Society  in  1859.  He  describes  three  forms,  though  his  observations 
apply  only  to  inguinal  hernia. 

It  would  appear,  therefore,  that  there  are  four  varieties  of  displaced 
hernia. 
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In  the  first  the  strangulated  hernia  with  its  sac  may  be  bodily  First  form, 
reduced  within  the  abdominal  ring  and  behind  the  abdominal  parietes, 
but  it  is  only  to  a femoral  hernia  that  this  accident  can  occur.  It  is 
the  true  “ reduction  en  bloc,”  or  “ en  masse,”  of  the  French  writers  Reduction 
and  of  Luke.  Such  cases  are,  however,  rare.  In  November,  1871,  1 ‘nmasse. 
had  this  fact  demonstrated  to  me  in  a case  I was  called  to  see  by  Mr. 

Berry  of  Pentonville.  It  was  in  a lady,  set  64,  who  was  said  to  have  Example  of. 
been  ruptured  for  years,  and  had  worn  a truss.  When  I saw  her  she 
had  been  vomiting  for  a week,  and  a tense  femoral  hernia  existed. 

Under  chloroform,  I cut  down  upon  the  sac  and  divided  the  neck  of  the 
crural  ring,  and  on  attempting  reduction  of  the  sac’s  contents  by  gentle 
manipulation,  to  my  surprise  the  sac  with  its  contents  suddenly  disap- 
peared into  the  abdomen.  By  a little  abdominal  pressure  it  was  made 
to  reappear,  and  it  did  so  in  the  same  sudden  way.  A second  attempt 
at  the  taxis  was  followed  by  the  same  result,  and  renewed  pressure  upon 
the  abdomen  with  a like  reappearance.  For  the  sake  of  fully  satisfying 
myself  and  my  medical  friends  of  the  nature  of  the  case,  I reduced  the 
hernia  en  masse  a third  time,  and  then  found  some  little  difficulty  in 
securing  its  reappearance.  When  I did  so,  I took  hold  of  the  sac  with 
my  forceps,  carefully  opened  it,  and  exposed  the  bowel  without  letting 
the  sac  go ; I then  divided  its  neck  by  a herniotome  and  reduced  the 
bowel,  keeping  the  sac  well  down.  On  the  second  day,  the  bowels 
acted,  but  the  patient  subsequently  died  of  a low  form  of  peritonitis. 

In  this  case  the  whole  process  of  reduction  en  masse  was  demonstrated 
most  clearly,  and  it  compelled  me  to  ask  the  question  whether  the  same 
result  might  not  have  taken  place  had  1 attempted  its  reduction  by 
forcible  taxis  without  operation,  since  the  facility  with  which  the  sac 
passed  up  within  the  crural  ring  was  something  startling. 

In  Prep.  2503^®,  Guy’s  Hosp.  Museum,  this  accident  may  be  seen.  It 
was  taken  from  a woman  ajt  58 ; and  my  friend  Mr.  Henry  Morris 
showed  a specimen  illustrating  this  fact  at  the  Pathological  Society. 

Vide  ‘ Trans.’  for  1871. 

In  the  second  form  the  neck  of  the  sac  becomes  detached  by  force  Second  form, 
from  the  internal  abdominal  ring,  and  pushed  upwards  beneath  the  Displaced 
abdominal  walls,  the  intestine  within  the  sac  being  strangulated  by  the 
orifice  of  the  sac.  This  variety  is  illustrated  by  diagram  266,  and  still 
better  in  Figs.  279  and  279a,  which  I have  copied  from  page  486  of  the 
first  vol.  of  the  ‘ Medical  Gazette,’  published  in  1828.  'The  case  formed  Sir  C.  Bell’s 
the  subject  of  a lecture  by  Sir  Charles,  then  Mr.  Bell.  It  occurred 
in  a man,  set.  47,  who  had  been  the  subject  of  a right  scrotal  hernia  for 
twenty  years,  whieh  had  come  down  and  become  strangulated  three 
days  before,  but  had  been  reduced,  or  rather  made  to  disappear.  The 
symptoms,  however,  continued,  and  death  followed.  During  the  last 
twenty-four  hours  of  the  patient’s  life  the  hernia  came  down  repeatedly 
during  the  day,  and  was  each  time  reduced  with  great  facility. 

After  death  the  hernia  was  found  to  be  in  the  scrotum,  strangulated 
and  mortified  (Fig.  279).  On  applying  pressure  to  it  “the  intestine 
could  very  easily  and  effectually  be  pushed  through  the  external  abdo- 
minal ring,  so  as  to  be  hid  from  sight.  On  looking  to  the  inside,  how- 
ever, it  was  seen  that  the  portion  of  gut  had  carried  the  neck  of  the  sac 
before  it  into  the  abdominal  cavity  B,  Fig.  279 ; and  the  duplicature 
of  peritoneum  which  hung  upon  the  inside  of  the  neck  of  the  sac  being 
unfolded,  had  formed  a new  sac  for  the  intestine  in  the  inside  of  the 
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abdominal  muscles.  Thus  the  fold  of  intestine  was  pushed  through 
the  external  ring,  through  the  spermatic  canal,  and  through  that  part 
which  is  described  to  be  an  internal  ring  (but  of  which  no  trace  could 
be  seen),  and  was  reduced  within  the  abdominal  muscles  but  not  within 
the  abdominal  cavity,”  the  neck  of  the  sac  still  grasping  the  included 
portion  of  gut  (B,  Fig.  279a).  The  hernia  was  also  clearly  of  the  con- 
genital form,  although  it  had  not  descended  as  far  as  the  testicle. 

The  two  drawings  (Figs.  279  and  279a)  and  descriptions  are  given 
as  originally  described  by  Sir  C.  Bell. 

This  case  I have  described  somewhat  fully,  as  I believe  it  to  be  the 
Fig-  279.  Fiq.  279a. 


Drawing  illustrating  the  second  varieties  of  displaced  hernia. 

Fig.  279. 

A.  A portion  of  the  abdominal  mnscles,  with  the  peritoneal  lining. 

B.  The  strangulated  fold  of  intestine. 

E.  The  testicle. 

The  dark  lines  at  the  neck  of  the  sac  represent  the  duplicature  of  the  peri- 
toneum, which  being  unfolded  formed  a sac  for  containing  the  intestine  when 
reduced. 

Fig.  279a. 

A.  Peritoneum  lining  the  abdominal  parietes. 

B.  The  tumour  formed  when  the  strangulated  intestine  was  pushed  through  the 

spermatic  canal  into  the  sac  formed  by  peritoneum  in  tlie  inside. 

C.  The  snperior  portion  of  intestine. 

D.  The  inferior. 

E.  The  scrotal  hernial  sac. 

F.  The  testicle,  with  the  vaginal  coat  opened. 

earliest  on  record  in  which  this  accident  has  been  clearly  made  out. 
In  it  the  neck  of  the  sac  had  evidently  been  pushed  upwards  within 
the  internal  ring  with  the  strangulated  howel. 

Third  form.  third  form  (Fig.  267),  “as  the  effect  of  forcible  and  long-sus- 

Interstitial  compression  of  the  hernial  tumour,  the  delicate  serous  membrane 

with  of  tliG  sac  is  rent,  burst,  or  torn,  and  the  hernia  makes  its  escape  through 

ruptured  sac.  the  aperture  into  the  sub-serous  connective  tissue ; its  course  outside 
the  peritoneal  sac  is  advanced  by  continued  pressure ; and  detaching 
the  connections  of  the  neighbonring  peritoneum,  it  forms  for  itself  a 
pouch  between  that  serous  membrane  and  theinternal  abdominal  fascia.” 
— Biekbtt.  The  posterior  part  of  the  neck  of  an  inguinal  hernial  sac 
is  the  usual  seat  of  the  rupture,  and  the  position  of  the  artificial  sac  is 
downwards  and  outwards.  The  “ congenital  ” form  of  hernial  sac 
is  also  the  more  liable  to  the  accident  {vide  fig.  280). 

Indications  of  indications  of  the  accident  having  taken  place  are  as  follows  ; 

a hernia  I give  them  in  Birkett’s  words — “The  tumour  becomes  flaccid,  and, 
having  been  therefore,  smaller ; the  bulk  of  the  tumour  slowly  diminishes  as  the 
displaced. 
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pressure  is  continued,  until  at  last  very  little,  if  anything,  can  be  felt, 
but  the  surgeon  has  failed,  to  experience  that  sudden  jerk  so  charac- 
teristic of  the  escape  of  the  hernia  from  the  gripe  of  the  mouth  of  the 
sac,  as  it  enters  the  abdominal  cavity.  After  the  effects  of  the  chloro- 
form have  passed  away,  all  the  symptoms  of  strangulated  howel  recur, 
and,  perhaps,  with  increased  force.  Even  the  tumour  itself  may  reap- 
pear and  recede  on  the  application  of  slight  pressure.” 

When  this  condition  is  found,  there  is  but  one  form  of  practice  to 
follow,  and  that  is,  the  exploration  of  the  sac.  At  its  neck  two  orifices 
will  be  found,  one  dipping  down  into  the  artificial  sac,  and  the  second 
into  the  abdominal  cavity ; from  the  latter,  the  bowel  will  be  seen  to 
pass  through  the  former  into  the  artificial  sac.  The  surgeon  must  then 
draw  out  the  bowel  from  the  sac  through  its  false  orifice,  and  having 
freely  divided  the  true  neck  or  abdominal  orifice  of  the  sac,  replace  the 
intestine,  and  “ the  exercise  of  great  care  and  caution  is  needed  to  pre- 
vent the  entrance  of  the  hernia  once  more  into  the  abnormal  space  out- 
side the  peritoneal  cavity.” — Biekktt. 


¥ia.  280. 


Third  variety. 

Interstitial  hernia  with  ruptured  neck  of  hernial  sac. 


In  i\\c fourth  form,  an  intermuscular,  interstitial,  or  intra-parietal  sac 
has  also  been  described,  being  a kind  of  diverticulum  from  the  inguinal 
sac,  and  is  almost  always  found,  according  to  Birkett,  associated  with  the 
congenital  form  of  hernia.  This  sac  may  be  found  in  the  anterior 
abdominal  walls,  in  an  upward,  outward,  or  inward  direction,  mostly 
behind  the  abdominal  muscles  in  front  of  the  abdominal  fascia,  though 
in  some  instances  in  front  of  the  external  oblique  muscle  beneath  the 
skin.  Birkett  refers  to  a case  recorded  by  Scarpa,  and  to  a second  by  Dr. 
Fano.  In  some  cases,  the  sac  extends  to  the  iliac  fossa  and  rests  upon 
the  iliacus  muscle,  between  the  internal  abdominal  fascia  and  perito- 
neum ; or  directing  itself  inwards,  it  passes  behind  the  horizontal 
ramus  of  the  pubes  and  reaches  the  side  and  front  of  the  urinary 
bladder  (Birkett).  Diagram  268  illustrates  this  form  of  hernia,  but 
Fig.  281  does  so  much  more  clearly.  It  was  taken  from  a preparation 
now  in  Guy’s  Museum,  which  was  removed  from  a man,  set.  36,  upon 
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whom  I operated  on  September  23rd,  1869,  for  strangulated  hernia. 
The  man  had  been  ruptured  for  fifteen  years,  and  had  worn  a truss. 
The  hernia  had  descended  two  days  before  his  admission  into  Guy’s, 
but  the  man  had  pushed  it  up  by  manipulation  after  a little  trouble, 
though  it  did  not  go  up  as  usual  with  a rush.  After  its  reduction, 
vomiting  appeared  and  local  pain,  and  in  this  condition  he  was 
admitted  into  the  hospital. 

When  I saw  him  all  the  symptoms  of  strangulation  were  present. 
No  hernia  was  down,  but  there  was  some  fulness  at  the  internal 
ring,  and  above  this  towards  the  crest  of  the  ilium,  a tense  globular 
swelling  eould  be  felt.  This  swelling  I explored,  and  having  laid  open 
the  inguinal  canal  I exposed  the  empty  hernial  sac  (D,  Fig.  281),  with 
the  testicle,  showing  that  the  hernia  was  of  the  congenital  form. 


Fig.  281. 


Drawing  illustrating  the  fourth  variety  or  intra-parietiil  lorui  oi  displaced  hernia. 

A.  Peritoneum  lining  the  abdominal  muscles  (B). 

C.  Intra-parietal  sac  with  strangulated  bowel. 

D.  Scrotal  hernial  sac  leading  down  to  testicle  (T). 

E.  Director  passed  from  the  congenital  scrotal  sac  through  the  internal  ring. 

In  the  drawing  the  strangulated  bowel  has  been  introduced  to  make  the  description 
clearer. 

I then  passed  my  finger  into  the  internal  ring  and  came  against  a 
knuckle  of  tense  distended  intestine.  I enlarged  the  opening  and  this 
intestine  at  once  protruded  which  was  of  a dark  colour  but  still  glistening. 
In  following  up  this  intention  my  finger  passed  downwards  and  out- 
wards into  a distinct  cavity  (C,  Fig.  281),  filled  with  bowel,  but 
which  was  not  the  abdominal  cavity.  It  was  a distinct  sac,  with  a 
smooth  surface,  and  about  the  size  of  an  egg.  At  its  upper  surface,  it 
communicated  with  the  hernial  sac,  and  above  this,  with  the  abdominal 
cavity.  I then  increased  the  orifice  leading  into  the  abdominal  cavity, 
drew  out  the  strangulated  bowel  from  the  intra-parietal  sac  (C,  Fig. 
281)  and  returned  it  into  the  abdomen.  The  sac  was  clearly  placed 
below  the  internal  ring  and  between  the  abdominal  muscles  and  peri- 
toneum. The  man  died  from  peritonitis  on  the  fourth  day,  his  death 
allowing  me  to  take  the  very  excellent  preparation  from  which  Fig.  281 
has  been  taken.  The  case  was  clearly  one  belonging  to  Mr.  Birkett’s 
third  form  or  my  fourth,  an  intra-parietal  sac  (Fig.  281,  C)  existing 
below  the  internal  ring. 

The  disappearance  of  the  tumour  without  the  characteristic  jerk  and 
the  persistence  of  the  symptoms  indicate  all  these  forms.  The  treat- 
ment in  all  is  the  same  as  that  described  in  the  third  form. 
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Prognosis. — As  the  danger  of  a strangulated  hernia  depends  upon  Prognosis  of 
the  amount  of  damage  the  intestine  has  sustained  by  the  strangula-  strangulated 
tion,  so  the  amount  of  damage  the  bowel  has  received  is  to  he  measured 
by  the  intensity  of  the  strangulation  and  the  length  of  its  duration. 

A tight  unyielding  strangulation,  such  as  usually  exists  in  a femoral 
or  in  a direct  inguinal  hernia,  does  more  harm  in  a short  period  than  a 
less  tight  and  more  yielding  constricting  force,  such  as  is  met  with  in 
oblique  inguinal  hernia,  in  a longer  period;  violent  taxis  adding 
materially  to  the  danger  of  the  case. 

The  existence  of  peritonitis  before  the  reduction  of  the  hernia  is 
always  an  unfavourable  sign,  as  it  is  not  likely  to  be  lessened  by  the 
introduction  into  the  peritoneal  cavity  of  a portion  of  bowel  already 
inflamed  and  altered  in  character.  A hernia  in  an  otherwise  healthy 
subject,  that  has  not  been  strangulated  for  many  hours,  that  has  not 
been  injured  by  violent  manipulation,  and  has  been  reduced  by  the 
“ minor”  operation,  will  probably  do  well,  when  another  that  has  been 
strangulated  for  days,  or  been  subjected  to  violent  taxis,  will  pro- 
bably do  badly. 

Where  disease  of  the  kidneys  or  of  other  viscera  exists  the  prognosis  wiieu  kidney 
is  always  unfavourable,  and,  in  old  people,  the  same  opinion  must  be  diseases 
formed. 

A case  in  which  the  intestine  has  been  freely  exposed  is  more  un- 
favourable than  one  in  which  no  e.xposure  has  taken  place,  and  any 
excessive  manipulation  of  the  hernial  contents  always  adds  to  the 
danger. 

The  reduction  of  a severely  damaged  intestine  is  more  liable  to  be 
followed  by  a bad  result  than  where  little  injury  exists,  but  a slightly 
injured  bowel  in  an  aged  or  unhealthy  subject  is  always  likely  to  do 
badly. 

A recent  hernia  requiring  operation  is  always  far  more  fatal  than  an 
“ old  case.” 

In  private  practice,  where  herniro,  as  a rule,  are  discovered  and  Early 
treated  early,  good  success  follows  herniotomy,  but  in  hospital  practice,  reduction, 
where  neglect  and  delay  combined  have  had  their  influence,  treatment  is 
very  unsuccessful,  nearly  one  half  of  the  cases  dying.  At  Guy’s  Hospital 
the  average  period  of  strangulation  for  femoral  hernia  is  seventy-six 
hours ; of  inguinal,  fifty ; and  half  the  cases  that  die  after  the  opera- 
tion do  so  within  forty-eight  hours,  the  injury  to  the  bowel  being  so 
great  and  the  power  of  the  patient  so  reduced,  that  any  reaction  after 
the  reduction  of  the  hernia  is  rendered  impossible.  Under  these  cir- 
cumstances, the  worst  that  can  be  said  for  the  operation  is,  that  it  fails 
to  cure. 

Inguinal  Hernia. 

Inguinal  hernia,  or  that  form  which  protrudes  through  the  internal  Ou  inguinal 
or  external  abdominal  rings,  includes  two  thirds  of  all  cases  of  hernia,  hernia, 
and  about  half  of  all  cases  of  strangulated  hernia.  Two  out  of  three 
cases  of  strangulated  inguinal  hernia  are  reducible  by  the  taxis,  the 
third  requiring  operation.  In  hospital  practice,  half  of  those  operated 
upon  die ; operations  in  recent  cases  being  most  fatal. 

An  inguinal  hernia  is  called  oblique  when  it  passes  through  the  Oblique  and 
internal  ring  and  along  the  inguinal  canal  downwards  towards  the  direct 
scrotum  ; direct,  when  it  does  not  pass  through  the  internal  ring,  but 
through  the  external  in  a direct  way. 
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The  oblique,  from  being  anatomically  placed  external  to  the  deep 
epigastric  artery,  is  called  external  oblique,  while  the  direct  from  being 
internal  to  the  same  vessel  is  known  as  the  internal  direct. 

When  the  oblique  has  not  passed  the  external  ring,  it  is  known  as  a 
bubonocele;  when  the  oblique  or  direct  has  passed  into  the  scrotum  it 
is  called  a “ scrotal  hernia  ” or  “ oscheocele.” 

In  the  oblique  inguinal,  the  sac  of  the  hernia  may  be  the  natural 
“vaginal  process  of  peritoneum”  that  was  formed  on  the  descent  of 
the  testicle  in  foetal  life,  and  has  not  closed,  i.e.  “a  congenital  sac  ” 
(Figs.  261,  262,  263)  j or  an  acquired  sac  formed  by  the  gradual 
pouching  of  the  parietal  peritoneum  through  the  ring  (Fig.  265). 

In  the  direct  inguinal,  the  sac  is  always  of  the  acquired  form. 

This  “ vaginal  tubular  process  of  peritoneum  ” which  communicates 
above  at  the  internal  abdominal  ring  with  the  peritoneal  cavity,  and 
below  is  in  close  contact  with  and  adherent  to  the  testicle,  lies  in  front 
of  the  spermatic  cord,  and  before  birth,  or  soon  after,  “ it  contracts 
near  the  head  of  the  epididymis,  its  surfaces  adhere  firmly  at  that  spot, 
and  thus  two  cavities  are  formed.”  The  inferior  one  forms  the  perma- 
nent covering  to  the  testis,  and  is  known  as  the  tunica  vaginalis  propria 
testis.  The  superior  canal,  when  no  arrest  of  development  takes  place, 
subsequently  contracts — commencing  at  the  internal  ring,  and  creeping 
up  till  the  canal  ceases  to  exist. 

When  an  arrest  of  development  occurs  and  the  abdominal  orifice  of 
the  tubular  process  remains  patent,  a piece  of  intestine  may  at  any 
time  descend.  When  the  whole  length  of  the  canal  is  open,  the  hernia 
will  pass  down  at  once  into  the  scrotum  to  the  testicle  masking  its 
presence,  and  in  this  way  the  “ congenital  hernia  ” of  Haller,  the 
“ hernia  of  infancy  ” of  Malgaigne,  or  the  “ hernia  into  the  vaginal 
process  of  peritoneum”  of  Birkett,  is  formed  (Fig.  261). 

When  the  closure  of  the  canal  takes  place  higher  up  (and  such  an 
event  is  possible  at  any  point  from  the  testicle  upwards)  the  descent 
of  the  hernia  will  be  limited,  though  its  nature  is  the  same,  the  only 
dilFerence  being,  that  in  this  condition  the  testicle  will  be  found 
below  the  hernial  sac  at  a variable  distance  and  separated  from  it. 
To  this  form  of  rupture,  Birkett  has  given  the  name  of  “ hernia  into 
the  funicular  portion  of  the  vaginal  process  of  the  peritoneum” 
(Fig.  262). 

It  should  also  be  mentioned,  that  it  is  not  uncommon  for  this  tubular 
vaginal  process  to  close  at  its  abdominal  orifice  at  the  internal  ring, 
and  yet  remain  more  or  less  open  as  a cavity  below  ; and,  under  these 
circumstances,  any  sudden  rupture  or  giving  way  of  the  closing  medium 
will  be  followed  by  the  rapid  formation  of  a hernia,  the  hernia  being 
scrotal  wholly  or  in  part,  lying  upon  or  separated  from  the  testicle, 
according  to  the  absence  or  position  of  any  point  of  closure.  This 
form  of  hernia  differs  only  in  the  sudden  giving  way  of  the  abdominal 
orifice  of  the  vaginal  process  from  those  last  described,  and  is  very 
common  in  young  adults. 

To  all  those  forms  of  hernia  in  which  the  sac  is  composed  of  the  natural 
tubular  vaginal  process  of  peritoneum,  the  term  “ congenital  form  ” 
of  hernia  would  probably  be  the  best,  as  indicating  their  nature,  dis- 
tinguishing them  from  the  other  form  rightly  called  the“  acquired.” 

This  congenital  form  of  hernia  is  also  frequently  associated  with 
some  malposition  of  the  testicle,  such  as  its  non-descent  or  partial  descent. 
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The  “infantile  hernia”  of  Hey,  or  the  “encysted  hernia  of  the 
tunica  vaginalis”  of  Sir  A.  Cooper,  is  an  acquired  hernia,_the  hernia 
gradually  fushing  the  tissues  closing  the  orifice  of  the  vaginal  process 
of  peritoneum  downwards  into  the  open  canal,  the  protruded  parts 
together  with  the  sac  being  contained  in  the  tunica  vaginalis  testis, 
and  the  true  sac  being  within  that  which  might  have  been  the  con- 
genital (Fig.  264). 

The  hoicr-glass  contraction  of  a scrotal  hernia  is  always  found  in 
the  “ congenital  form,”  and  is  due,  as  described  by  Birkett,  to  the  im- 
perfect closure  of  the  vaginal  sheath  above  the  testicles,  where  union 
of  its  walls  normally  takes  place.  Prep.  2368  in  Guy’s  Museum  will 
explain  these  cases,  also  Fig.  263. 

The  acqidred  form  of  inguinal  hernia,  oblique  or  direct,  is  always 
slow  in  its  formation,  the  pushing  downward  of  the  parietal  layer  of 
peritoneum  by  the  protruding  viscera  being  a gradual  process,  thus 
forming  a marked  contrast  with  the  congenital  form.  In  the  oblique, 
it  begins  as  a slight  yielding  at  the  internal  ring,  and,  in  the  direct, 
at  the  external,  this  yielding  passing  into  a “ pouching,”  till  at  last  the 
pouch  may  reach  and  even  fill  the  scrotum.  In  the  early  stage,  this 
yielding  may  be  scarcely  perceptible,  but  to  the  patient  it  will  give  rise 
to  a feeling  of  weakness  and  often  of  pain  on  any  abdominal  muscular 
exertion  being  made.  When  a “ pouching,”  or  according  to  Malgaigne, 
a “ pointing  ” of  the  hernia  has  commenced,  any  act  of  coughing  or 
straining  will  make  it  visible. 

When  the  oblique  hernia  has  filled  the  inguinal  canal,  it  will  appear 
as  an  ovoid  swelling  above  Poupart’s  ligament  {vide  Fig.  270),  beneath 
the  tendon  of  the  external  oblique  muscle.  When  it  has  passed  through 
the  external  ring,  the  long  axis  of  the  tumour,  and  more  particularly 
its  neck,  will  still  be  in  the  inguinal  canal  above  and  parallel  with 
Poupart’s  ligament;  but,  having  escaped  from  beneath  the  external 
oblique  muscle,  it  will  appear  as  a pyriform  scrotal  tumour  of  variable 
size.  The  testicle  will  always  be  found  below  and  distinct  from  the 
sac,  the  cord  being  behind  the  tumour. 

In  the  direct  inguinal  form  in  which  the  pouching  of  the  hernial 
sac  is  directly  behind  the  external  ring  (Fig.  271),  there  will  be  no 
inguinal  neck  such  as  exists  in  the  oblique,  the  hernia  passing  directly 
through  the  external  ring  down  into  the  scrotum.  This  form  of  hernia 
has  thus  a more  globular  shape  than  the  oblique. 

When  the  oblique  inguinal  is  reduced,  the  surgeon  can  pass  his 
finger  through  the  external  ring  along  the  Inguinal  canal  upwards 
and  outwards  into  the  internal  ring,  and  thus  into  the  abdominal 
cavity,  although  in  old  hernia?,  the  two  rings  are  brought  closer  in 
apposition  than  in  the  more  recent.  In  direct  inguinal,  the  finger 
having  passed  the  external  ring,  seems  to  enter  at  once  into  the 
abdominal  cavity,  the  opening  being  directly  behind  the  external  ring, 
and,  with  the  finger  passed  through  the  neck,  the  external  border  of  the 
rectus  muscle  may  be  felt  on  the  pubic  bones.  By  these  points  the 
diagnosis  between  the  acquired  oblique  and  the  direct  inguinal  can  be 
made  out. 

With  respect  to  the  points  of  difference  between  the  “ congenital” 
and  “ acquired”  form  of  oblique  inguinal  hernia,  a few  words  are 
needed,  and  may  be  thus  epitomised.  The  congenital  form  is  the  hernia 
of  infancy  and  young  adult  life,  the  “ acquired  ” that  of  middle  life  and 
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old  age.  A hernia  that  has  formed  suddenly,  and  passed  at  once  into  the 
scrotum,  is  probably  of  the  “ congenital;”  whereas  one  that  has  been  pro- 
duced slowly  is  more  likely  to  be  of  the  “ acquired”  form.  When  the 
hernial  tumour  envelops  the  testicle  and  renders  its  detection  impossible 
or  difficult,  the  “ congenital  form”  is  indicated.  When  the  testicle  is  in 
its  right  place  and  distinct  from  the  hernial  sac,  the  “ acquired.” 

A hernia  with  a long  tubular  neck  occupying  the  inguinal  canal  is 
probably  of  the  ” congenital”  kind,  a short  thick  neck  being  more 
common  in  the  “ acquired.” 

The  youth  of  the  patient,  the  rapidity  of  its  formation,  and  its  close 
connection  with  the  testicle,  are  the  three  chief  points  characteristic  of 
the  “ congenital”  form  of  hernia.  The  age  of  the  patient,  the  slow- 
ness of  its  production,  and  its  distinct  separation  from  the  testicle,  the 
three  points  indicative  of  the  “ acquired.” 

The  diagnosis  of  an  inguinal  hernia  from  other  tumours  is  only  diffi- 
cult in  exceptional  cases.  No  scrotal  tumour  beginning  in  the 
scrotum  and  developing  upwards  can  be  a hernia,  for  all  hernim  descend 
towards  the  scrotum.  So,  when  a distinct  separation  exists  between 
the  scrotal  tumour  and  the  external  ring  no  difficulty  in  diagnosis 
ought  to  be  experienced.  In  this  way  ordinary  hydroceles,  hEematoceles, 
and  all  diseases  of  the  testicle  are  excluded. 

When  a hydrocele,  however,  passes  through  the  external  up  to 
the  internal  ring,  a condition  by  no  means  uncommon  in  infancy  and 
young  adult  life  when  the  vaginal  process  of  peritoneum  is  only 
closed  at  its  abdominal  orifice,  some  difficulty  may  be  experienced;  but 
in  the  absence  of  all  symptoms  of  hernia,  the  translucency  of  the  tumour, 
and  the  history  of  the  case,  viz.  that  the  swelling  began  below  and 
travelled  upwards,  are  sufficient  to  point  out  the  nature  of  the  affection. 

Congenital  hydroceles  into  the  vaginal  process  are  to  be  distin- 
guished from  congenital  hernia  by  their  transparency,  by  the  gradual 
filling  of  the  sac,  and  by  their  vibration  on  percussion,  whereas  a hernia 
is  opaque,  enters  the  sac  rapidly,  leaves  it  quickly,  and  does  not  vibrate. 

An  encysted  hydrocele  of  the  cord  appears  as  a tense,  fluctuating, 
transparent,  irreducible,  tumour,  and  ought  not  to  be  confused  with  a 
bubonocele  when  no  other  symptoms  of  hernia  exist  beyond  the  swelling. 
The  wormy  feel  of  a varicocele  or  varicose  spermatic  veins,  and  the 
fact  that  pressure  sufficient  to  keep  any  hernia  in  position  with  the 
patient  erect  over  the  external  ring  renders  the  varicose  veins  more 
marked,  should  prevent  it  being  mistaken  for  a hernia.  And  if  the 
surgeon  would  only  look  for  the  two  testicles  in  every  case  of  scrotal 
or  even  inguinal  swelling,  he  could  not  fall  into  the  error  of  mis- 
taking an  undescended  testicle,  or  one  resting  at  the  internal  ring  or 
in  the  inguinal  canal,  for  a hernia  or  any  other  disease. 

When  a hernia  and  hydrocele  coexist,  some  difficulty  may  be  ex- 
perienced in  the  diagnosis ; but,  as  each  affection  has  its  own  symptoms, 
the  diagnosis  ought  not  to  be  very  difficult. 

Whenever  a doubt  in  diagnosis  is  felt  about  an  inguinal  tumour  and 
symptoms  of  a strangulated  hernia  are  present,  the  golden  rule  in 
surgery  should  be  observed,  and  the  doubtful  tumour  explored. 

1 had  an  interesting  ease  (Feb.,  1872)  with  the  Messrs.  Toulmin  of 
Clapton,  illustrating  this,  in  a boy,  set.  4,  who  had  an  acute  hydro- 
cele asssociated  with  a sudden  descent  of  a hernia  into  the  vaginal 
process  of  the  peritoneum  of  the  cord.  I tapped  the  hydrocele  and  left 
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the  inguinal  tumour,  thinking  it  might  he  possibly  a hydrocele  of 
the  cord,  as  no  symptoms  of  strangulated  bowel  were  present.  Tliese, 
however,  soon  appeared,  and  chloroform  was  given  with  a view  of  ex- 
ploring the  tumour,  when,  by  the  taxis,  the  hernia  was  happily  reduced 
and  the  boy  recovered. 

Inguinal  hernia  is  very  common  in  the  female  child,  indeed,  under 
puberty,  it  is  the  usual  kind,  and  is  always  of  the  “ congenital  form,”  ' 

the  bowel  coming  down  into  the  open  canal  of  Nuck.  It  is  found, 
however,  at  all  periods  of  life,  though  as  a direct  hernia  it  is  only 
seen  in  the  adult.  The  rupture  may  consist  of  the  ovary  and  descend 
into  the  labium.  It  can  be  recognised  by  the  same  symptoms  as  in 
the  male,  and  should  be  treated  on  the  same  principles.  A hydrocele 
of  the  cord  may  be  mistaken  for  a hernia. 

Treatment. — A reducible  inguinal  hernia  is  to  he  kept  up  with  a Treatment  of 
truss,  whether  in  the  infant,  child,  or  adult ; the  truss  too  must  be  tcell  inguinal 
fitting,  exerting  sufficient  pressure  to  keep  the  hernia  in  position  hut  *’Jvhe!r 
no  more.  Should  the  hernia  come  down  when  the  truss  is  on,  it  reducible, 
ought  to  he  reduced,  and  the  truss  re-applied.  The  pressure  of  the  pad 
in  the  oblique  form  should  be  o\e.v  Wic.  internal ; hut  in  the  direct, 
over  the  external  ring.  In  infants,  a complete  cure  is  often  obtainable  Cure  in 
by  these  means  in  a year  or  so,  and  if  no  descent  or  any  other  symptom  iufimts. 
of  hernia  shows  itself  for  another  year,  the  truss  may  be  left  off. 

In  cases  of  hernia  occurring  after  infancy,  it  is,  however,  never  safe  to 
leave  off  a truss.  When  some  malposition  of  the  testis  complicates 
a case  of  the  congenital  form  of  hernia,  care  must  be  taken  that  the 
pad  of  the  truss  does  not  press  the  testicle,  and,  when  the  testicle  and 
hernia  are  both  in  the  inguinal  canal,  no  truss  can  be  tolerated. 

Irreducible,  inflamed,  obstructed  and  strangulated  inguinal  hernia) 
are  to  he  treated  on  the  principles  already  stated. 

When  a hernia  cannot  he  kept  up  with  a truss,  hut  under  no  other  wiieu 
circumstances,  the  question  of  the  operation  for  the  radical  cure  of  the  irreducible, 
hernia  may  be  entertained,  as  the  operation  has  its  dangers,  and 
Wutzer,  its  early  advocate,  admits  that  a truss  is  necessary  for  life 
subsequently. 

A strangulated  direct  inguinal  hernia  is,  however,  a far  more  serious 
afl'ection  than  the  oblique,  the  sharp  unyielding  edge  of  the  ruptui-ed 
tendon  surrounding  the  neck  of  the  sac  acting  as  rapidly  upon  the 
strangulated  bowel  as  does  the  edge  of  Gimbernat’s  ligament  in  femoral 
hernia. 


The  Radical  Cure  of  a Hernia.  On  the 

radical  cure 

This  has  been  the  aim  of  surgeons  from  time  immemorial ; and,  were  bernia. 
hernia  only  a mechanical  lesion  due  to  a weakness  of  the  walls  through 
which  it  protrudes  or  of  the  neck  of  the  sac,  some  success  would  probably 
have  attended  the  practice ; hut  as  a rupture  is  more  probably  due  to 
something  more  than  this,  it  can  hardly  be  expected  that  any  very  good 
result  should  have  been  obtained.  Gerdy,  Wutzer,  Rothmund,  Wells,  and 
Da  vies,  have  all  tried  to  accomplish  this  by  plugging  the  mouth  of  the 
sac  with  its  invaginated  fundus,  Gerdy  fixing  the  invaginated  fundus  by 
means  of  two  sutures  j Wutzer  by  means  of  a cylindrical  wooden  plug 
passed  into  the  inguinal  canal  in  the  hollow  of  the  invaginated  struc- 
tures up  to  its  neck,  and  a grooved  wooden  pad  being  applied  externally 
over  the  first  to  hold  the  parts  in  position.  The  two  wooden  instru- 
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ineuts  being  held  together  by  aneedle  (which  is  enclosed  in  the  cylindrical 
part  and  made  to  pass  through  the  internal  ring  and  external  tissues)  and 
a screw  ; the  plug  should  be  retained  for  six  or  seven  days.  Rothmund, 
Wells,  Davies,  and  others,  have  only  improved  upon  Wutzer’s  method. 
Mr.  Birkett,  however,  tells  us  on  the  authority  of  Dr.  Otto  Weber,  of 
Bonn,  the  late  clinical  assistant  to  Wutzer,  that  Wutzer  is  still  of  opinion 
that  his  operation  is  not  dangerous  when  properly  performed,  and 
that  by  his  method,  the  fundus  of  the  invaginated  sac  may  be  made 
to  adhere  to  its  neck,  and  as  a consequence  of  this,  if  the  patient 
continue  to  wear  a truss  for  life,  a return  of  the  hernia  may  be  avoided. 
Dr.  0.  Weber,  however,  writes  that  he  has  never  seen  any  of  the 
so-called  “ cured  cases  ” radically  cured ; that  the  plug  of  skin  is  by 
degrees  entirely  drawn  out  again  ; that  the  external  and  internal 
rings  are  not  closed  by  the  operation ; that  an  imperfect  cure  may  be 
effected  by  means  of  a partial  closure  by  adhesion  of  the  internal 
walls  of  the  neck  of  the  sac  and  thickening  of  the  surrounding  tissues. 
In  London  practice,  it  is  also  well  known,  that  a fatal  peritonitis  has 
followed  the  attempt.  With  these  facts  before  us  respecting  the  so- 
called  cure  by  invagination,  and  the  knowledge  that  even  when  the 
cure  has  been  effected  the  wearing  of  a truss  is  still  an  essential  point 
of  practice,  the  operation  may  be  dismissed  as  one  that  cannot  be 
recommended. 

Mr.  Wood,  of  King’s  College,  believing  that  Wutzer’s  principle  of 
practice  was  as  wrong  as  bis  practice  was  unsuccessful,  devised  in  1863 
an  operation,  by  which  the  hernial  sac,  without  the  skin,  is  invaginated 
into  the  canal,  and  the  hinder  and  inner  walls  of  the  inguinal  canal  are 
drawn  forward  by  means  of  sutui-es,  and  fixed  to  the  anterior  and  outer 
walls. 

The  steps  of  the  operation  are  conducted  as  follows.  They  are  taken 
from  Druitt’s  ‘ VadeMecum,’  as  revised  by  Wood: — 

The  patient  being  laid  on  his  back,  with  the  shoulders  well  raised, 
and  the  knees  bent,  the  pubes  cleanly  shaved,  the  rupture  completely 
reduced,  and  chloroform  administered,  an  obliqne  incision,  about  an 
inch  long,  is  made  in  the  skin  of  the  scrotum  over  the  fundus  of  the 
hernial  sac.  A small  tenotomy  knife  is  then  carried  flatwise  under  the 
margins  of  the  incision,  so  as  so  separate  the  skin  from  the  deeper 
coverings  of  the  sac,  to  the  extent  of  about  an  inch,  or  rather  more,  all 
round.  The  forefinger  is  then  passed  into  the  wound,  and  the  detached 
fascia  and  fundus  of  the  sac  invaginated  into  the  canal.  The  finger 
then  feels  for  the  lower  border  of  the  internal  oblique  muscle,  lifting 
it  forwards  to  the  surface.  By  this  means  the  outer  edge  of  the  con- 
joined tendon  is  felt  to  the  inner  side  of  the  finger.  A stout  semi- 
circular needle,  mounted  in  a strong  handle  with  a point  flattened 
antero-posteriorly,  and  with  an  eye  in  its  point,  is  then  carried  carefully 
up  to  the  point  of  the  finger  along  its  inner  side,  and  made  to  transfix 
the  conjoined  tendon,  and  also  the  inner  pillar  of  the  external  ring. 
When  the  point  is  seen  to  raise  the  skin,  the  latter  is  drawn  over 
towards  the  median  line,  and  the  needle  made  to  pierce  it  as  far  out- 
ward as  possible.  A piece  of  stout  copper  wire,  silvered,  about  two 
feet  long,  is  then  hooked  into  the  eye  of  the  needle,  drawn  back  with  it 
into  the  scrotum,  and  then  detached.  The  finger  is  next  placed  behind 
the  outer  pillar  of  the  ring,  and  made  to  raise  that  and  Poupart  s 
ligament  as  much  as  possible  from  the  deeper  structures.  The  needle 
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is  then  passed  along  tbe  outer  side  of  the  finger  and  pushed  through 
Poupart’s  ligament,  a little  helow  the  deep  hernial  opening  (internal 
ring).  The  point  is  then  directed  through  the  same  skin  puncture 
before  made,  the  other  end  of  the  wire  hooked  on  to  it,  drawn  back 
into  the  scrotal  puncture,  as  before,  and  then  detached.  Next,  the  sac 
at  tbe  scrotal  incision  is  pinched  up  between  the  finger  and  thumb, 
and  the  cord  slipped  back  from  it,  as 
in  taking  up  varicose  veins.  The 
needle  is  then  passed  across  behind 
the  sac  entering  and  emerging  at  the 
opposite  ends  of  the  scrotal  incision. 

(Pig.  282.)  The  end  of  the  inner  wire 
is  again  hocked  on,  and  drawn  back 
across  the  sac.  Both  ends  of  the  wire 
are  then  drawn  down  until  the  loop  is 
near  the  surface  of  the  groin  above, 
and  are  twisted  together  down  into 
the  incision,  and  cut  off  to  a conve- 
nient length.  Traction  is  then  made 
upon  the  loop.  This  invaginates  the 
sac  and  scrotal  fascia  well  up  into 
the  hernial  cvnul.  The  loop  of  wire 
is  finally  twiited  down  close  into  the 
upper  puncture,  and  bent  down  to  be 
joined  to  tht  two  ends  in  a bow  or 
arch,  under  vhich  is  placed  a stout 
pad  of  Hut.  The  whole  is  held  steady 
by  a spica  baidage.  (Fig.  278.)  The 
wire  is  kept  h from  ten  to  fourteen 
days,  or  even  longer,  if  the  amount  of 
consolidation  s not  satisfactory.  Very  little  suppuration  usually  follows, 
but  after  a fev  days  the  parts  can  be  felt  thickened  by  adhesive  de- 
posit. The  w.re  becomes  loosened  bj'  ulceration  in  its  track,  until  it 
can  be  untwsted  and  withdrawn  upwards.  In  this  operation  the 
hernial  canal  is  closed  along  its  whole  length,  and  an  extended  ad- 
herent surfaci  is  obtained  to  resist  future  protrusion. 

After  the  meration.  Wood  says,  a horse-shoe  pad  should  be  worn  for  Treatment 
a few  months  and  the  truss  is  not  to  he  throton  aside  when  the  patient 
is  about  to  besubjected  to  violent  strains  or  lifting.  This  is  important 
to  remember  though  it  tends  much  to  do  away  with  the  value  of 
the  operation. 

Modificatiois  of  the  operation  are  employed  for  infants,  &c. 

The  ingenuty  of  this  operation  is  great,  and  where  the  radical  cure  Wood’s 
is  called  for  should  be  employed.  Wood  says  (‘  Lancet,’  August,  statistics  of 
1873)  he  has  operated  200  times  with  three  deaths,  and  out  of  197  me  operation, 
cases  in  wide,  the  results  were  more  or  less  perfectly  known,  in  51  a 
return  of  the  leruia  took  place,  of  which  42  returned  within  the  year ; 
in  56  a satisfetory  result  was  secured.  Thus,  in  the  most  favorable 
light,  there  ii  one  failure  to  one  success,  and  risk  to  life.  It  is  to  be 
feared,  howevr,  that  a large  number  of  these  so-called  satisfactory 
cures  are  onlyso  when  they  leave  the  operator’s  hands,  since  Kingdon’s 
Reports  of  tb  City  of  London  Truss  Society  tell  us,  that  within  the 
last  ten  years^ifty  persons  who  had  undergone  some  operation  for  the 
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radical  cure  had,  in  consequence  of  its  failure,  applied  for  trusses ; and 
this  number  is  large,  considering  the  surgeons  who  perform  this 
operation  are  not  numerous,  nor  the  cases  abundant. 

For  my  own  part,  I believe,  that  where  a hernia  can  be  kept  up  by  a 
truss,  and  the  patient  is  likely  to  remain  in  a civilised  country  where 
trusses  can  be  obtained,  any  operation  for  the  radical  cure  is  un- 
justifiable. To  risk  the  life  of  a patient  on  the  theory  of  a cure,  v/hen 
a truss,  as  a matter  of  safety,  has  to  be  worn  subsequent  to  the  opera- 
tion, is  both  unfair  and  unsatisfactory. 

When  a hernia  is  reducible  and  cannot  be  kept  in  place  by  a 
truss;  when  a patient  is  going  abroad  where  trusses  are  not  to  be 
obtained,  or  only  obtained  at  too  great  a cost,  the  operation  for  the 
radical  cure  may  be  undertaken.  Indeed,  under  these  circumstances 
I have  performed  Wood’s  as  well  as  WntzeFs  operation  with  good 
success;  that  is,  the  patients  who  previously  could  not  keep  up 
their  hernia  on  account  of  the  great  size  of  the  inguirial  ring  were 
enabled  to  do  so.  Under  all  other  circumstances,  1 have  refused  to 
undertake  it. 

In  the  “ congenital  form  ” of  inguinal  hernia,  there  seems  a better 
prospect  of  success  following  the  operation  than  in  any  othe.',and  a better 
basis  for  the  practice ; for  “ thus  allowing  natime  to  glide  our  pro- 
cedure, we  must  make  it  a rule  to  select  those  cases  in  which  her  efforts 
have  failed  ; and  by  acting  as  her  handmaid,  we  may  reisonably  hope 
to  arrive  at  a successful  result.”  (Birkett.) 

Femoral  Hernia. 

This  forms  about  one  tenth  of  the  whole  number  of  caies  of  hernia, 
and  about  forty  per  cent,  of  all  cases  of  strangulated  hirnia ; and  is 
5 also  far  more  liable  to  become  strangulated  than  inguina,  though  less 
likely  to  be  reduced  by  the  taxis.  The  taxis,  moreover,  s more  prone 
to  produce  injury.  One  out  of  three  cases  of  strangdated  femoral 
hernia  is  reducible  by  the  taxis,  two  being  operated  upon  and  of  these 
40  out  of  every  100  die,  the  operation  after  “ recent  ternia  ” being 
twice  as  fatal  as  it  is  after  the  “ old  ” — a strangulated  fi  moral  hernia 
going  on  more  rapidly  to  destruction  than  any  other,  and  s strangulated 
“ recent”  than  an  “ old”  hernia. 

Femoral  hernia  descends  from  the  abdominal  cavity  through  the 
crural  ring  inside  the  femoral  vessels.  The  free  magin  of  Gim- 
bernat’s  ligament  bounds  its  inner  side,  and  the  sac  whch  is  always 
acquired,  pouches  downwards  beneath  Poupart’s  ligamen  and  emerges 
through  the  saphenous  opening  to  the  inner  side  of  ;he  falciform 
process  of  the  fascia  lata.  The  hernia  expands  laterallya-esting  upon 
this  fascia,  and,  as  it  enlarges,  turns  upwards  over  Poupa-t’s  ligament, 
then  in  the  direction  of  the  crest  of  the  ilium,  very  rasly  spreading 
downwards.  Its  long  diameter  will  be  transverse  and  not  tertical.  The 
neck  of  the  hernia  will  always  lie  outside  the  spine  of  th<pubes  or  the 
tendon  of  the  long  adductor,  while  an  inguino-scrotal  oilabial  hernia 
will  always  be  found  inside  these  points.  The  dep  epigastric 
artery  and  vein  usually  lie  outside  the  neck  of  the  sac,  anchre  free  from 
harm  in  the  operation  ; though  when  the  obturator  come  off  from  the 
epigastric,  and  arches  over  the  neck  of  the  hernia  to  di  down  on  its 
inner  side  towards  the  obturator  foramen,  it  may  be  diided  when  a 
free  incision  is  made. 
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Rare  cases  of  femoral  hernia  occur  external  to  the  femoral  vessels, 
as  related  by  Partridge  (‘  Path.  Soc.,’  vol.  i),  as  well  as  through  Gini- 
bernat’s  ligament,  or  with  a diverticulum  through  the  cribriform  or 
superficial  fascia.  ( Vide  Birkett.) 

Diagnosis. — The  points  already  stated  will  enable  the  student  to  Diagnosis  of 
distinguish  a femoi’al  from  an  inguinal  hernia.  hJrni**^ 

A psoas  abscess  dilates  on  coughing,  and  disappears  or  diminishes  on 
the  patient  lying  down,  just  as  does  a hernia  j but  it  is  usually  placed  abscess, 
beneath  and  outside  instead  of  inside  the  vessels.  It  is  often 
accompanied  also  by  spinal  symptoms  ; and,  on  manipulation,  gives  the 
sign  of  fluctuation  from  above  to  below  Poupart’s  ligament. 

A varix  of  the  femoral  vein  may  also  in  a measure  simulate  a hernia  ; Varix. 
hut,  whereas  in  a hernia,  with  the  patient  erect,  pressure  over  the  crural 
ring  and  vessels  will  prevent  its  descent,  in  varix  it  will  cause  its 
enlargement. 

An  enlarged  gland  ought  not  to  be  mistaken  for  a rupture,  as  the  Enlarged 
history  of  the  case  and  concomitant  symptoms  generally  mark  its  gland, 
nature. 

Cysts  in  the  crural  ring  are  doubtless  difficult  to  diagnose,  although  Cysts, 
from  their  always  being  in  the  same  spot  under  all  circumstances,  and 
from  their  not  being  iufluenced  by  position,  coughing,  &c.,  they  are 
unlike  hernia.  When  associated  with  a strangulated  hernia  they  may 
complicate,  but  seldom  lead  to  error. 

Tkeatment. — Reducible  hernia  can  he  treated  by  a truss,  the  Treatment  of 
pad  pressing  in  the  hollow  below  and  external  to  the  spinous  process 
of  the  pubes.  The  radical  cure  has  been  performed  by  \\'^ood.  Wells, 
and  Davies,  but  it  cannot  be  recommended. 

Strangulated  femoral  hernia  requires  the  most  prompt  attention, 
for  the  parts  constricting  the  neck  of  the  sac  are  so  unyielding  as  to 
produce  in  a short  period  an  amount  of  damage  which  is  too  often 
irreparable.  In  the  application  of  the  taxis,  the  utmost  gentleness  Caution  with 
should  he  employed,  and  the  administration  of  chloroform  should  taxis- 
always  precede  the  attempt.  lu  the  reduction  of  an  old  femoral 
hernia,  the  taxis  rarely  succeeds. 

In  reducing  a femoral  hernia  by  the  taxis,  the  surgeon  should  always  Mode  of 
remember  the  position  of  the  orifice  of  the  sac,  for  when  it  has  turned  using  taxis, 
over  Poupart’s  ligament,  any  jn'essure  on  the  tumour  can  only  do 
harm.  The  tumour  should  be  gently  raised  by  the  fingers,  and  drawn 
slightly  downwards  and  to  one  side  before  pressure  is  applied,  which 
must  be  of  the  mildest  kind.  If  the  slightest  disposition  to  yield 
be  shown,  the  pressure  may  be  continued,  because  when  any  of  the 
contents  of  the  sac  are  emptied,  the  probabilities  of  the  reduction 
of  the  whole  are  greatly  enhanced.  If  no  yielding  he  felt  in 
the  parts,  the  taxis  had  better  be  given  up,  and  the  operation 
performed. 

In  all  operations  for  femoral  hernia,  the  reduction  of  the  hernia  On  opening 
without  opening  the  sac  should  be  preferred,  and,  in  “ recent”  hernia  *■**6  ®ac. 
this  “ minor”  operation  is  generally  successful.  The  incision  to 
expose  the  sac  consequently  should  be  a limited  one.  Luke  suggested 
tliat  “ a fold  of  integuments  is  to  be  pinched  up  and  divided  by  trans- 
fixing it  with  a narrow  blade,  so  that  the  incision  when  the  skin  is 
replaced  shall  fall  perpendicularly  to  the  body,  with  its  centre  opposite 
to  the  depression,  which  indicates  the  seat  of  strangulation.”  But 
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this  plan  is,  in  a measure,  dangerous,  as  I have  seen  Mr.  Aston  Key 
with  the  point  of  his  knife  divide  all  the  tissues  outside  the  sac  and 
even  the  sac  itself  in  perforating  the  skin-fold,  and  have  known 
a less  skilful  surgeon  open  the  bowel. 

Mr.  Gay  advises  “ an  incision  rather  more  than  an  inch  long  to  be 
made  near  the  inner  side  of  the  neck  of  the  tumour.  The  superficial 
fascia  to  be  divided,  and  a director  or  bistouri  cache  introduced  down 
to  the  neck  of  the  tumour,  and  through  the  crural  ring,  by  the 
least  amount  of  force,  and  with  the  aid  of  a little  gentle  compression 
of  the  inner  side  of  the  tumour  by  the  finger,  the  point  of  the  bis- 
toury may  be  insinuated  between  the  sac,  or  rather  fascia  propria, 
and  the  pubic  margin  of  the  ring ; the  edge  of  the  knife  is  then  to 
be  turned  towards  the  pubes,  and  by  projecting  the  blade  the  seat 
of  stricture  in  that  direction  may  he  effectively  divided.”  When  a 
director  is  used  or  the  finger,  the  ordinary  hernia  knife  may  be  applied 
in  the  same  way. 

Nothing  can  be  more  satisfactory  than  this  operation  when  reduction 
is  efiieoted  by  it,  and  it  should  always  be  attempted.  It  it  fail,  aud 
the  sac  has  to  be  opened,  no  harm  cau  possibly  have  been  caused  by 
the  proceeding,  as  the  incision  can  readily  be  enl.arged,  if  necessary, 
the  sac  opened,  and  its  neck  divided.  Any  modification  of  the  incision, 
however,  may  be  made.  The  essential  point  is,  that  the  incision 
should  be  of  such  a nature  as  to  allow  the  surgeon  to  reach  with 
facility  the  neck  of  the  tumour.  In  operating,  the  surgeoumust  also 
remember  the  fascia  propria  or  fascia  that  is  external  and  superficial 
to  the  sac,  which  wiU  always  appear  as  a well-defined  sac  on  the  division 
of  the  soft  parts  that  cover  it,  and  that  may  be  mistaken  for  the  true 
sac.  On  its  division,  a layer  of  fat  will  often  be  found  more  or  less 
lobulated,  which  is  the  subperitoneal  fat,  and  beneath  it  will  be  found 
the  true  peritoneal  sac.  In  Gay’s  operation,  as  akeady  described, 
when  the  parts  outside  the  fascia  propria  have  been  divided,  and  the 
hernia  cannot  be  reduced,  there  is  no  objection  to  the  surgeon 
dividing  the  neck  of  the  sac  upon  a director,  and  when  this  fails,  the 
sac  must  be  fully  opened.  The  flow  of  a stream  of  serum  will  probably 
attend  this  step,  and,  as  previously  stated,  the  nature  of  the  fluid  will 
indicate  the  condition  of  the  parts  within.  When  intestine  is  alone 
seen,  the  director  may  be  carefully  introduced  into  the  neck  of  the  sac 
and  the  constricting  orifice  divided,  the  intestine  being  then  reduced 
with  the  gentlest  pressure.  When  omentum  covers  the  bowel,  it 
should  be  carefully  raised  and  unravelled,  aud  when  an  omental  sac 
exists,  it  must  be  torn  through  or  carefully  divided  and  dealt  with  as 
previously  explained.  The  neck  of  the  sac  should  be  divided  outside 
the  omentum.  The  less  the  parts  at  the  neck  of  the  sac  are  disturbed 
the  better ; no  introduction  of  the  finger  beyond  the  neck  of  the  sac 
being  necessary,  and  no  passing  of  the  director  or  hernia  knife  called 
for  beyond  the  neck.  When  the  neck  of  the  sac  has  been  divided,  and 
the  sac  has  subsequently  to  be  opened  to  ensure  the  reduction  of  its 
contents,  it  is  seldom  necessary  to  reintroduce  the  bistoury,  the  parts 
yielding  enough  to  the  finger  to  allow  of  the  replacement  of  the 
hernial  contents,  for  the  less  the  neck  of  the  sac  is  divided  the  better. 
The  surgeon  should  always  be  careful  that  the  hernia  is  not  reduced 
within  the  crural  ring,  together  with  the  sac ; if  so,  the  sac  must 
be  brought  down  again,  opened,  aud  held  in  sitil  whilst  its  contents 
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are  returned.  The  after-treatment  of  the  case  is  to  be  based  upon 
the  principles  which  have  been  already  laid  down. 

Obturator  Hernia,  On  obturator 

or  hernia  through  the  foramen  of  that  name,  deserves  a notice,  hernia, 
as  its  successful  treatment  can  only  follow  its  diagnosis.  It  is  more 
common  in  females  than  in  males,  and  is  often  unattended  by  any  Its  rarity, 
external  evidences  of  its  existence.  Birkett  has  collected  twenty-five 
examples  of  this  aflection ; though  in  fourteen  the  hernia  was  not 
discovered  till  after  death.  In  three  only  was  a successful  operation 
performed  ; by  Obre  in  1851,  Bransby  Cooper  in  1853,  and  Lorinson 
in  1857.  Mr.  Cooper’s  case  I had  the  good  fortune  to  see. 

The  sac  of  the  hernia  is  always  “ acquired.”  It  emerges  in  the  The  sac 
thigh  beneath  the  pectineus  and  between  the  adductor  longus  and  “^'^aysan 
femoral  vessels.  The  hernia  is  consequently  on  a lower  level  than  ^ 
the  femoral,  and  comes  forward  instead  of  downward.  An  obturator  Diaguoais. 
hernia  is  not,  however,  always  to  be  felt,  and  a diagnosis  has  conse- 
quently to  be  made  out  of  the  general  symptoms ; and  of  these,  fain 
in  the  course  and  distribution  of  the  obturator  nerve  is  the  most  marked. 

It  is  not,  however,  always  present.  In  several  of  the  recorded  cases, 
during  the  development  of  the  hernia,  the  pain  described  as  “ spasmodic 
contraction  of  the  abdominal  muscles”  existed,  and  this  fact  is  explained 
by  Birkett  in  recalling  the  association  there  is  between  this  nerve  and 
the  muscular  filaments  distributed  on  the  abdominal  muscles,  all  being 
branches  of  the  lumbar  plexus.  Birkett  also  observed  that  movement 
of  the  hip-joint  in  the  afiected  side  excites  or  aggravates  the  pain, 
so  does  deep  local  pressure,  and  pelvic  examination,  either  per  vaginam 
or  rectum.  In  the  following  case,  however,  which  came  under  my 
care  in  1875,  none  of  these  symptoms  were  present,  though  a fixed  pain 
in  the  left  iliac  fossa  existed.  Susan  G — , ast.  65,  a married  woman.  Case, 
was  admitted  under  my  care  into  Guy’s  Hospital  on  the  26th  !May, 

1875.  She  had  enjoyed  excellent  health  till  1871,  when  one  morning, 
after  considerable  exertion,  she  experienced  great  pain  in  the  left  side, 
and  was  able  to  sit  down  only  with  difficulty.  The  medical  man  who 
saw  her  said  that  she  had  a hernia,  but  that  it  had  gone  up.  Her  health 
after  this  remained  indifferent,  though  she  was  able  to  go  about  till 
six  months  before  her  admission,  when  she  passed  no  motion  for  nine 
days  and  was  very  sick.  Purgative  draughts,  however,  acted  upon  the 
bowels  very  freely,  and  she  convalesced.  She  then  continued  well  until 
ten  days  before  her  admission.  At  that  time  no  motion  had  passed  for 
ten  days,  she  had  continually  vomited,  looked  very  unhealthy,  much 
emaciated  and  yellowish,  was  cold  and  collapsed,  the  abdomen  being 
somewhat  distended,  with  visible  coils  of  small  intestine  and  peristalsis. 

She  also  complained  of  diffused  abdominal  pain.  No  grow’th  could  be 
detected  in  the  rectum.  Opium  was  administered,  and  warm  fomenta- 
tions applied  to  the  abdomen  with  relief,  and,  after  four  days,  the 
bowels  acted  twice  spontaneously,  and  subsequently  she  had  repeated 
loose  evacuations.  She  left  the  hospital  convalescent  though  much 
emaciated,  on  Juno  15th,  1875,  nineteen  days  after  her  admission. 

She  was,  however,  re-admitted  on  December  26th  of  the  same 
year,  having  remained  quite  well  till  December  3rd,  though  for  the 
last  three  months  she  had  been  in  much  reduced  circumstances. 

On  December  3rd  she  was  again  violently  sick,  and  had  much  pain 
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in  the  left  side  of  the  abdomen,  which  was  increased  on  passing  a 
motion.  The  bowels  were  confined  and  the  faeces  small.  She  had  now 
a double  femoral  reducible  rupture.  Her  abdomen  was  natural,  and  a 
rectal  examination  showed  nothing  abnormal.  She  was  placed  under 
the  influence  of  opium,  when  the  sickness  ceased  and  the  bowels 
acted.  On  January  6th,  however,  the  symptoms  returned.  She  was 
again  sick,  and  had  much  pain  in  the  left  side  of  the  abdomen,  while 
the  temperature  rose  to  101°  F.  From  that  time  she  gradually 
sank.  The  bowels  were  not  again  relieved,  the  abdomen  became 
tympanitic,  and  the  vomiting  only  ceased  a few  days  before  death, 
which  took  place  on  February  4tb,  with  increasing  exhaustion.  She 
had  at  no  time  anything  like  obturator  pain,  and  though  all  the 
regions  of  hernia  were  carefully  examined,  nothing  was  noticed  to 
suggest  the  disease. 

Autopsy  by  Dr.  Goodhart. — The  body  was  very  emaciated ; there  was 
no  marked  distension  of  the  abdomen  ; the  peritoneum  was  injected  all 
over.  A little  pus  was  smeared  over  the  coils  in  the  neighbourhood  of 
the  cajcum,  aud  in  the  pelvis,  two  ounces  of  pus  or  more  had  gravitated 
to  the  bottom  of  Douglas’s  pouch.  No  evident  source  of  the  pus  could 
be  discovered,  though  it  is  probable  that  it  arose  from  peritonitis, 
due  to  over-distension  of  the  bowel.  The  small  intestine  was 
only  moderately  distended,  but  crammed  with  pultaceous,  yellow, 
faecal  contents,  and  the  coats  were  somewhat  thickened.  Following  it 
downwards,  the  distension  continued  till  two  feet  from  the  caecum, 
where  a piece  of  the  bowel  passed  through  the  left  obturator 
foramen.  (Fig.  284.)  Below  this,  the  intestine  was  very  contracted. 
The  aperture  in  the  obturator  foramen  was  not  large,  aud  the  intestine 
did  not  appear  to  be  nipped  in  any  way.  A knuckle  of  bowel  was  in 
the  sac,  but  the  passage  onward  would  not  allow  of  the  introduction  of 
the  little  finger.  The  bowel  was  intimately  adherent  to  the  sac  through- 
out, so  that  on  opening  the  latter  the  bowel  was  wounded.  The  in- 
cluded bowel  was  greyish,  but  neither  gangrenous  nor  inflamed.  The 
mesentery  was  somewhat  thickened  at  its  neck,  and  within  the  bowel 
were  some  old  ulcerations,  as  judged  from  the  amount  of  thickening 
of  the  edges  of  an  ulcer  found  at  the  neck  of  the  hernia.  The  ulcer- 
ation, however,  was  not  within  the  neck,  but  rather  on  the  opposite 
unincluded  surface  of  the  intestine.  The  sac  pushed  the  obturator 
nerve  and  vessels  well  to  the  outer  side  and  to  its  upper  part,  with 
the  exception  of  one  branch  of  artery,  which  passed  to  the  thigh  on 
the  inner  side. 

The  obturator  muscle,  which  was  in  front  of  the  sac,  had  to  be 
scraped  away  to  get  at  it.  The  sac  was  of  nodular  shape,  and  about 
two  thirds  of  an  inch  in  diameter.  (Fig.  283.)  It  caused  no  fulness 
externally  on  the  thigh.  This  was  looked  for  particularly,  because  the 
protrusion  was  first  discovered  from  the  inside.  In  addition  to  the 
hernia,  another  coil  of  bowel  (small  intestine  considerably  higher  up) 
was  adherent  by  a strong  band  at  the  hernial  neck,  and  about  this  the 
distended  coils  had  twisted  in  a peculiar  aud  indescribable  manner, 
yet  no  obstruction  had  resulted  therefrom,  the  distension  continuing 
both  above  and  below  it.  A slight  femoral  protrusion  also  existed  on 
both  sides.  On  the  right  side,  a little  omentum  was  adherent  at  the 
neck  of  the  sac,  and,  by  its  adhesion,  dragged  down  the  pyloric  orifice 
of  the  stomach  aud  the  textures  in  the  portal  fissure. 
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Death,  in  this  case,  was  clearly  due  to  chronic  intestinal  obstruction, 
caused  by  the  adhesions  of  the  bowel  to  the  hernial  sac.  The  only 


Fig.  283. 


I'm.  284. 


Hernia,  with,  sac. 


E.xternal  view. 


Internal  view. 


Obturator  hernia. 


special  symptom  worthy  of  notice  xvas,  the  fixed  pain  in  the  left  side  of 
the  abdomen  above  Poupart’s  ligament. 

Treatment. — The  taxis  can  hardly  be  expected  to  be  a successful  Treatment  of 
proceeding  in  obturator  hernia,  the  sac  being  so  low  down  in  the 
thigh  and  so  little  under  control.  Nevertheless,  it  should  be  tried, 
with  the  adductors  relaxed,  by  means  of  steady  pressure  applied 
downwards  in  the  hollow  of  the  thigh,  and  inwards  between  the 
adductors. 

To  explore  the  parts,  an  incision  should  be  made  below  Poupart’s  Operation  for 
ligament,  and  to  the  inner  side  of  the  femoral  vein,  down  to  the  pectineus 
muscle,  which  may  then  be  divided.  If  no  sac  appear,  and  the 
obturator  foramen  covered  by  its  muscle  be  reached,  the  fibres  of  this 
muscle  must  then  be  separated  and  the  obturator  canal  found ; 
for  a small  hernia,  as  proved  by  the  case  I have  recorded,  may  be 
well  hidden  by  the  muscle.  When  a sac  is  felt,  the  parts  con- 
stricting it  must  be  divided  by  a knife  and  its  contents  reduced. 

The  obturator  nerve,  if  possible,  should  bo  avoided. 


This  may  be  a congenital  or  acquired  affection,  and  is  common 
in  children  from  want  of  closure  of  the  umbilicus.  It  is  far  from 
rare  in  fat  women,  and  others  who  have  had  many  children.  It  is 
also  met  with  in  men,  forming  5 per  cent,  of  all  cases  of  hernia,  and 
6 i>er  cent,  of  cases  of  strangulated  hernia. 

The  congenital  form. — Children  are  occasionally  born  with  a hernial  Congenital 
protrusion  of  some  of  the  abdominal  viscera  into  the  umbilical  cord,  ^ernia*^”^ 
the  covering  of  the  viscera  consisting  of  the  thin  translucent  sheath 
of  the  cord ; this  deformity  is  probably  due  to  an  arrest  of  develop- 
ment. Among  the  few  examples  of  this  affection  that  I have  seen 
was  one  in  which  the  liver  projected,  and  in  it  the  serous  covering  sub- 
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sequently  granulated,  contracted,  and  so  pressed  the  parts  back  into 
their  normal  position  that  a recovery  followed.  Fig.  285  represents 
the  case  in  the  fifth  month.  In  the  case  of  a male  child,  one  day  old, 
in  which  a hernia  into  the  cord  the  size  of  a small  egg  existed,  and 
through  the  thin  walls  of  which  the  crncum  with  its  appendix  was 
clearly  visible,  I pressed  the  bowel  back  with  my  finger  and  thumb, 

I'lQ.  <285. 
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stitched  up  the  cord  at  its  umbilical  orifice  with  some  deep  sutures, 
and  ligatured  the  cord  itself  at  the  apex  of  the  congenital  translucent 
hernial  sac,  and  complete  recovery  followed  without  any  had  symptoms. 
The  child  was  alive  and  well  two  years  after  the  operation.  The  case 
was  brought  to  me  on  June  16th,  1876,  by  an  old  dresser.  Dr.  W.  Cock, 
of  Peckham.  The  practice  adopted  in  the  case  is  that  which  I advise  to 
be  followed. 

In  the  acquired  form  of  hernia,  the  sac  is  always  formed,  both  in 
the  infant  and  adult,  by  the  pushing  forwards  of  the  parietal  abdo- 
minal layer  of  peritoneum.  The  parts  covering  it  being  occasionally 
very  thin,  are  only  integument  and  fascia,  the  internal  abdominal 
fascia  being  over  the  true  sac ; at  times  the  tumour  attains  a large  size, 
and,  as  it  generally  increases  downioards,  the  surgeon  must  look  for 
the  neck  of  the  sac  at  its  upper  part.  These  hernise  at  times  assume 
odd  shapes. 

Treatment. — When  in  an  infant  and  reducible,  a cure  may  with 
some  confidence  be  promised;  indeed,  with  the  majority  of  cases  in  young 
life  an  opening  in  the  navel  will  contract,  if  care  be  observed  to  fix 
over  the  part  with  good  strapping  a fiat  elastic  ring  or  pad  covered 
with  leather.  A convex  pad  tends  to  keep  the  ring  open.  A belt  or 
truss  in  early  life  is  a delusion  since  it  never  keeps  its  place.  In  lieu  of  a 
pad,  it  is  an  excellent  plan  to  pinch  up  the  integument  over  the  hernia 
with  the  thumb  and  finger  and  then  to  turn  the  folds  sideways  upon  the 
umbilical  opening,  fixing  it  in  its  position  by  waterproof  strapping,  the 
folded  integument  by  this  method  acting  as  a pad  and  assisting  recovery. 


0 


UMBILICAL  AND  VENTRAL  HERNIA. 


687 


Messrs.  Lee,  Barwell,  and  Wood  have  suggested  an  operation  for  the 
closure  of  the  umbilical  orifice,  but  such  a measure  cannot  he  recom- 
mended ; since  to  risk  life  unnecessarily  for  an  afEection  that  is  mostly 
curable  by  time  and  natural  processes  assisted  by  art,  is  hai’dly 
justifiable. 

Adult  patients  with  reducible  ventral  hernia  should  also  wear  some 
mecbanical  appliance,  such  as  a ring  truss  j and  an  irreducible  rupture 
should  he  protected  by  a cup  truss. 

When  these  tumours  are  large  and  irreducible,  they  give  rise  to  When  large 
troublesome  abdominal  symptoms.  They  supply,  indeed,  the  best 
examples  seen  of  so-called  obstructed  hernia  j faces  and  flatus 
entering  the  incarcerated  intestine  and  remain  immoveable,  causing  obstructed, 
nausea,  colicky  pains,  and  constipation.  Rest  in  the  horizontal 
position,  the  local  application  of  ice,  a good  enema  to  empty  the 
lower  bowel,  and  a purge  to  clear  out  the  upper,  will  often,  under 
these  circumstances,  prove  of  great  benefit ; and  should  be  tried  in  all 
cases. 

When  symptoms  of  strangulation  exist,  such  measures,  however.  When 
must  not  be  thought  of.  The  taxis  should  then  be  employed,  and  with  strangulated, 
a patient  under  chloroform,  as  a rule,  it  proves  successful.  In  applying  Taxis  under 
it  to  a large  tumour  where  it  is  probable  a fresh  descent  of  intestine  chloroform, 
has  taken  place,  and  the  symptoms  are  due  to  its  strangulation,  the 
surgeon  should  examine  the  tumour  carefully  to  discover  if  one  part 
is  more  tense  than  another ; as  then  the  taxis  should  be  applied  to 
the  tense  part  in  preference  to  the  other.  On  several  occasions,  by 
adopting  this  practice,  I have  been  able  to  reduce  with  complete 
success  the  strangulated  portion  of  the  contents  of  a hernia.  When 
vomiting,  constipation,  local  pain,  and  an  absence  of  impulse  in  the 
tumour  are  persistent,  the  reduction  or  freedom  of  the  mass  from  stran- 
gulation by  operation  must  be  entertained. 

When  herniotomy  is  called  for,  it  is  a matter  of  immense  importance  Operation  for 
that  no  manipulation  of  the  contents  of  the  sac  should  take  place,  because  umbilical 
when  the  sac  is  opened  and  the  parts  exposed,  it  is  an  exceptional 
occurrence  for  a cure  to  follow,  no  cases  of  hernia  under  these  circum- 
stances being  more  fatal  than  the  umbilical.  When  the  sac  is  not  opened.  Not  openin'' 
however,  so  as  to  expose  its  contents,  or  only  opened  at  its  neck  to  allow  sac. 
of  the  division  of  the  strangulating  orifice,  a good  result  may  be  ex- 
pected. 

In  many  cases  in  which  I have  adopted  this  practice  a good  result 
followed,  the  oldest  patient  being  seventy-four  years  of  age,  with 
strangulation  of  five  days’  standing. 

In  irreducible  hernia  of  large  size  and  of  long  standing,  when  re-  When  neck 
duction  of  the  contents  of  the  sac,  as  a whole,  cannot  be  expected,  and  .ouly 
there  is  no  evidence  of  strangulation  within  the  sac  by  some  of  its 
contents,  the  surgeon  ahould  he  satisfied  with  relieving  the  strangula- 
tion by  dividing  the  neck  of  the  sac,  and  leaving  the  case  to  nature. 

To  explore  the  whole  sac,  and  to  expose  the  irreducible  bowel  to  the 
air  and  manipulation,  is  an  unnecessary  as  well  as  fatal  practice.  I 
had  a case  in  1874  with  Mr.  Brockwell,  of  Sydenham,  in  which,  in  a 
lady,  an  irreducible  hernia  of  seven  years’  standing  became  strangulated, 
when  I simply  divided  the  neck  of  the  sack  and  left  the  parts  alone. 

After  two  days  the  whole  contents  of  the  sac  returned,  and  a rapid  and 
complete  recovery  took  place.  I have  followed  this  practice  on  several 
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occasions  with  a similar  result.  A double  sac  is  found  at  times  in  um- 
hilical  hernia.  Some  time  ago  I was  called  on  to  operate  in  such  a 
case.  The  woman  was  aged  44,  and  had  been  ruptured  for  years,  the 
hernia  being  irreducible.  She  came  under  my  care  at  Guy’s,  with 
symptoms  of  two  days’  strangulation.  The  rupture  was  clearly  in- 
flamed, the  slightest  manipulation  causing  intolerable  pain.  Under 
chloroform  I cut  down  upon  the  tumour,  and  found  two  distinct  sacs, 
their  orifices  which  were  placed  laterally,  being  separated  by  a piece  of 
dense  fibre  tissue.  One  contained  a mass  of  omentum,  the  second, 
intestine,  which  was  black  from  congestion  and  covered  with  lymph. 
The  orifices  of  the  sacs  were  freely  divided  and  their  contents  left, 
but  the  patient  died,  and  no  examination  after  death  was  allowed.  In 
another  case,  I found  strangulated  bowel  in  a small  omental  sac  intro- 
duced into  an  irreducible  hernia. 

A ventral  hernia  is  a term  applied  to  any  protrusion  through  the 
abdominal  walls  not  belonging  to  the  usual  forms.  Most  of  these  are 
found  in  the  linea  alba  above  the  naval.  One  of  the  largest  I ever  saw 
was  over  the  right  diac  fossa ; and  followed  a rupture  of  the  abdominal 
muscles  caused  by  a fall  of  twenty  feet  upon  the  handle  of  a pump. 
It  was  the  size  of  a man’s  hand,  and  strangulated.  By  the  taxis  I 
reduced  the  mass,  and,  by  the  use  of  ice  locally  aud  opium  internally, 
the  man  recovered.  He  had,  however,  subsequently  to  wear  a pad  to 
support  the  part. 

After  the  operation  of  ovariotomy  a very  large  protrusion  may  take 
place,  if  a good  belt  be  not  worn.  The  same  may  arise  after  the  weaken- 
ing of  the  abdominal  walls  from  abscess. 

When  the  hernia  takes  place  below  the  xiphoid  cartilage  it  is  called 
epigastric,  and  in  the  loins,  lumbar.  Birkett  quotes  two  such  cases. 
In  1875  I saw  an  example  of  the  epigastric  form  with  Mr.  Treves, 
of  Margate,  in  a lady,  mt.  68,  who  had  at  the  same  time  an  irreducible 
umbilical  hernia.  Symptoms  bad  existed  for  108  hours  when  I operated, 
and  the  bowel  slipped  back  unseen  on  dividing  the  parts  at  the  neck 
of  the  sac.  The  patient,  however,  sank. 

Perineal  hernia  descends  in  front  of  the  rectum  and  appears  in  the 
periuffium,  and  is  most  common  in  women.  When  the  hernia  descends 
outside  the  vagina  along  the  ramus  of  the  ischium,  it  shows  itself  in 
the  labium,  labial  or  pudendal  hernia, -Audi  when  it  appeal’s  in  the 
vagina,  vaginal  hernia. 

Vaginal  and  labial  herniae  may  be  mistaken  for  the  mucous  cysts  of 
those  parts  ,•  but  the  herniae  are  reducible,  and,  when  irreducible  or 
strangulated,  they  give  rise  to  symptoms  indicative  of  these  conditions. 
The  cysts  are  only  local  affections,  and  cause  no  general  symptoms. 
They  are  tense,  elastic,  globular  tumours,  fixed  in  the  tissues,  and  have 
no  neck  passing  upwards  into  the  pelvis. 

Ischiatic  hernia  is  a hernia  through  the  sciatic  notch,  above  or  below 
the  pyrlformis  muscle.  The  gluteus  maximus  muscle  covers  it  in  ; but, 
as  the  hernia  enlarges,  it  may  appear  below  the  lower  border  of  that 
muscle.  Dr.  F.  C.  Crosse,  in  Sept.,  1873  (‘  Dublin  Journal  of  Medical 
Science’),  has  recorded  an  interesting  example  of  this  kind  in  a wmman, 
set.  40.  The  tumour  occupied  the  lower  border  of  the  right  gluteal 
fold,  it  was  the  size  of  a foetal  head,  soft  and  pulpy  to  the  touch, 
dull  in  parts,  tympanitic  in  others ; and  coughing  gave  an  impulse 
to  it.  It  was  treated  by  a truss.  When  such  a rupture  becomes  stran- 
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gulated  an  operation  must  be  performed,  the  surgeon  making  such  an 
incision  as  will  best  expose  the  tumour  and  its  neck. 

Diaphragmatic  hernia  is  met  with  as  the  result  of  an  accident  On  dia- 
(traumatic),  and  is  generally  fatal ; it  has  been  alluded  to  under  the 
heading  of  “Abdominal  Injuries,”  page  607.  It  may  also  be  the 
result  of  some  “ congenital”  defect,  or  the  pushing  of  the  abdominal 
viscera  through  a natural  or  other  opening  in  the  muscle  (acquired 
form).  It  rarely  calls  for  surgical  aid. 

On  Trusses. 

A truss  is  on  instrument  employed  for  the  purpose  of  preventing  the  Description 
descent  of  a hernia.  It  is  composed  of  a pad,  to  be  placed  over  the  ” 

seat  of  the  hernial  protrusion,  and  a spring  or  belt  to  keep  it  in  posi- 
tion. Any  truss  that  will  keep  up  the  hernia  under  all  circumstances, 
and  does  not  cause  pain  or  lasting  discomfort,  is  probably  beneficial. 

Every  truss  that  fails  to  carry  out  this  object  should  be  condemned.  An 
instrument  with  a too  feeble  spring  is  a delusion  and  snare ; but  one 
that  is  too  powerful  may  tend  to  do  more  eventual  harm  than  present 
good  by  causing  absorption  of  the  abdominal  parietes  upon  which  it 
presses,  and,  as  a consequence,  enlargement  of  the  opening  tlirough 
which  the  hernia  descends.  For  the  same  reason  a pad  that  is  unduly 
convex  is  also  to  be  condemned. 

A truss  that  will  keep  up  one  hernia  may  fail  in  the  case  of  another. 

Every  hernia,  in  fact,  requires  a special  adaptation  of  the  pad  as  well  as 
a carefully  regulated  spring. 

Every  subject  of  a hernia,  young  or  old,  male  or  female,  should  wear  When  to  be 
a truss,  and,  in  a good  proportion  of  cases,  particularly  of  the  young,  a 
cure  may  take  place;  that  is,  the  neck  of  the  sac  may  close.  But  even 
after  a cure,  or  apparent  cure  has  taken  place,  it  is  w’ell,  for  the  sake 
of  safety,  to  wear  the  instrument ; as  cases  are  far  from  infrequent, 
when  a supposed  cure  had  taken  place,  and  after  the  lapse  of  years,  a 
sudden  descent  has  occurred,  jeopardising  life.  This  is  the  more  com- 
mon in  the  congenital  form  of  hernia. 

The  truss  should  be  worn  all  day,  from  the  act  of  rising  out  of  bed 
to  that  of  retiring,  as  its  object  is  to  prevent  the  descent  of  the  hernia 
under  any  sudden  act  of  exertion,  and,  with  the  truss  off,  it  is  impos- 
sible to  guarantee  that  any  such  may  not  be  made.  Some  patients 
have  a habit  of  removing  their  trusses  when  they  are  sitting  in 
their  drawing-room,  but  this  is  to  be  condemned,  since  I have  more 
than  once  been  called  upon  to  treat  a strangulated  hernia  which  came 
down  under  these  circumstances,  during  some  unguarded  act ; and  it 
is  in  these  unguarded  moments  that  the  truss  is  calculated  to  be  of  so 
much  benefit. 

When  the  truss  is  first  applied,  it  will  doubtless  cause  inconvenience, 
which  will  soon  pass  away.  The  use  of  plenty  of  starch  or  violet 
powder,  the  bathing  of  the  point  of  pressure  with  some  spirit  and 
water,  and  attention  to  keep  it  very  dry,  are  excellent  remedies  for  any 
little  local  source  of  discomfort. 

The  pad. — This  should  be  regulated  according  to  the  size  of  the  On  the  pad  of 
hernial  aperture.  A small  opening  requiring  a small  pad,  and  a large  “ 
opening,  a large  one.  The  pad  should  always  overlap  for  about  half  an 
inch  all  round  the  hernial  aperture,  and  in  large  hernise,  for  more.  It 
should  be  slightly  convex  when  made  of  any  yielding  material ; and 
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flat,  when  of  a firmer  consistency.  It  should  also  be  so  adapted  to  its 
spring  as  to  keep  its  place  under  all  circumstances. 

In  inguinal  hernia  it  should,  moreover,  be  so  fixed  to  the  spring  as 
to  exert  a pressure  at  right  angles  to  the  plane  of  the  hernial  aperture. 
Thus,  in  large  pendulous  bellies,  the  pressure  may  be  upwards,  or  in- 
wards and  upwards;  but  in  thin  subjects  directly  backwards.  In  femoral 
rupture,  the  pressure  should  always  be  backwards,  in  order  to  close  the 
crural  ring.  Any  truss  that  applies  its  pressure  only  in  one  direction 
must  fail  in  its  purpose  in  a large  number  of  cases.  It  is,  indeed,  in 
this  curve  of  the  spring,  or  direction  in  which  the  pressure  of  the  pad 
is  employed,  that  the  chief  difference  in  the  great  varieties  of  trusses  is 
found. 

Some  pads  are  rigidly  attached  to  the  spring  that  holds  them  in 
position,  while  others  are  connected  by  means  of  movable  joints  of 
different  construction.  Salmon  and  Ody’s  well-known  truss  has  a ball- 
and-socket  joint. 

The  spring  of  a truss  is  a matter  of  importance,  although  not  so 
much  as  the  pad  aud  the  direction  of  the  line  of  pressure.  Its 
strength  should  be  carefully  regulated  according  to  the  requirements  of 
the  individual  case.  It  ought  to  be  strong  enough  to  keep  the  pad  in 
position,  and  prevent  the  descent  of  the  hernia  under  all  circumstances, 
but  not  so  as  to  cause  pain.  The  French  spring  consists  of  a coil  like 
like  that  of  a watch-spring,  is  always  in  action,  and  presses  inwards. 
The  German  form  is  more  rigid  and  inelastic,  and  holds  the  pad  firmly 
in  its  place,  thereby  resisting  the  protrusion  of  the  hernia  under  any 
expulsive  effort.  The  English  makers  employ  a variety  of  springs.  A 
too  rigid  one,  as  the  German,  is  not  to  be  recommended,  w'hilst  the 
French  is  also  objectionable,  its  action  being  too  severe  and  constant. 

The  best  is  that  which  holds  the  pad  in  position,  keeps  it  there 
under  all  movements,  counteracts  any  expulsive  action  of  the  hernia, 
and  causes  little  if  any  discomfort.  The  lighter  it  is  under  these  cir- 
cumstances the  better,  and  the  closer  it  is  adapted  to  the  body  the 
more  comfort  it  affords. 

The  only  truss  that  has  no  circular-body  spring,  and  is  kept  in  posi- 
tion by  a band  is  the  Moc-main  lever.  The  pressure  is  kept  up  by 
means  of  a thigh  strap  attached  to  a small  spring-lever  connected  with 
the  pad.  Such  a truss  is  doubtless  comfortable,  as  its  action  is  not 
enough  to  produce  inconvenience,  but  it  is  not  safe  under  most  circum- 
stances. In  old  people  where  the  inguinal  rings  require  only  a little 
support,  it  may  be  used ; but  in  the  middle-aged,  when  the  hernia  has  a 
tendency  to  come  down,  it  is  a dangerous  and  unreliable  instrument. 

In  oblique  inguinal  hernia  the  pad  of  the  truss  should  be  placed  over 
the  internal  ring  and  canal,  and  not  over  the  external  ring,  the  object 
being  to  give  support  to  the  weak  internal  ring ; in  direct  inguinal  it  is 
placed  over  the  external  ring.  In  femoral  hernia,  when  the  crural  arch 
is  natural  and  not  relaxed,  a small  pad  may  be  employed  over  the  neck 
of  the  sac ; but  when  the  arch  is  relaxed  and  movable,  a large  pad,  so 
adjusted  as  to  press  upon  the  ligament  itself,  is  required.  After  the 
operation  of  herniotomy  for  crural  hernia,  this  fact  is  worthy  of  atten- 
tion; for  when  a free  division  of  Gimbernat’s  ligament  has  been  made, 
the  neck  of  the  sac  is  always  large  and  the  ligaments  relaxed. 

To  give  a description  of  every  variety  of  truss  is  needless. 

Egg’s  truss  is  in  all  respects  rigid,  and  keeps  its  place  w'hen  once 
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fitted.  Coles's  truss  is  very  good,  is  light,  and  has  a thin  metallic  pad 
covered  with  leather,  and  acted  on  by  spiral  rings.  When  properly 
adapted  with  a not  too  convex  pad,  it  gives  elastic  pressure ; but  is 
not  so  well  calculated  to  retain  a hernia  under  violent  exertion  as 
another  truss  with  a more  solid  pad;  the  elastic  pad  being  apt  to 
yield  and  allow  the  hernia  to  descend.  This  objection  applies  to  all 
elastic  pads,  although  air  or  water  pads,  in  some  cases,  are  very  com- 
fortable and  valuable,  particularly  in  the  healthy  aged  subject. 

Among  the  trusses  with  solid  pads  that  of  Wood’s  must  be  mentioned. 

They  are  made  by  Matthews,  with  fiat  pads,  composed  of  wood,  ivory, 
or  vulcanite,  an  india-rubber  water-bag  being  occasionally  applied  to 
the  surface  of  the  pad.  They  are  held  in  position  by  a spring  that 
encircles  the  body.  The  size  of  the  pad  varies  with  the  nature  of  the 
hernia,  and  the  size  of  the  hernial  aperture.  For  oblique  inguinal 
hernia,  the  pad  is  of  an  obliquely  curved  horseshoe  shape,  the  outer 
limb  over  Poupart’s  ligament  being  shorter  than  the  inner,  and  the 
spermatic  cord  and  pubic  spine  lying  in  the  cleft.  The  curve  of  the 
horseshoe  is  placed  over  the  inner  hernial  aperture.  For  direct  inguinal 
or  umbilical  hernia,  the  pad  is  made  the  shape  of  an  ovate  ring  with  a 
hole,  corresponding  to  the  hernial  opening  in  the  centre.  For  femoral 
hernia,  the  pad  is  egg  shape. 

Newsom’s  truss  has  a thin  round  wire-spring  and  a hard  pad,  which 
is  very  comfortable  when  well  adapted. 

The  truss  of  Dr.  C.  Edwards,  of  Cheltenham,  is  good,  the  pad  being 
so  arranged  that  it  may  revolve  as  well  as  slide  on  the  spring  when 
required.  That  of  Salt,  of  Birmingham,  and  L’Estrange’s,  are  also 
good  instruments.  Millikin,  of  St.  Thomas’  Street,  makes  also  an 
excellent  truss  with  a pad,  which,  being  moveable  upon  a ball-and- 
socket  joint,  is  readily  adapted  to  any  case. 

A simple,  yet  a very  eflScient  truss  has,  for  some  time  past,  been 
made  by  Messrs.  Krohne  and  Sesemann,  designed  by  Mr.  R.  Rendle, 
late  surgical  registrar  at  Guy’s,  for  keeping  up  either  a single  or  a double 
rupture.  It  consists  of  a circular  steel  spring  covered  with  vulcanite, 
and  made  to  fit  the  pelvis  closely,  an  inch  below  the  hip.  At  both 
ends  of  the  spring  there  is  a slot  in  which  vulcanite  pads  slide,  one  for 
the  left  and  another  for  the  right  side.  If  a hernia  exists  on  one  side 
only,  the  spring  pressure  on  that  side  is  made  the  strongest,  the  pad 
on  the  other  side  acting  as  a protection  from  rupture. 

Whatever  truss  is  selected  to  be  of  use  it  must  answer  to  a nicety  the  Tlie  main 
purpose  for  which  it  is  required.  The  pad  should  be  adapted  to  the  ol'jects  of  a 
abdominal  hernial  orifice  or  to  the  hernial  tumour  itself,  and  not  below 
it.  The  amount  of  pressure  applied  to  the  pad  ought  to  be  carefully 
regulated  as  well  as  its  direction,  and  enough  employed  to  keep  the  pad 
in  position  under  all  circumstances,  without  causing  pain.  A slight 
force  applied  in  the  right  direction  being  of  more  value  than  a greater 
misdirected. 

The  pad  may  be  fiat  or  slightly  convex,  and  made  of  a solid  or  elastic 
material.  Of  the  latter,  air,  water,  or  springs  may  be  employed,  accord- 
ing to  the  requirements  of  the  case.  Sand  pads  are  of  great  value,  as  they 
can  be  moulded  to  fit  more  comfortably  and  accurately  than  any  other. 

To  test  the  value  of  a truss. — The  patient  should  be  made  to  cough  To  test  the 
and  strain,  and,  when  possible,  to  jump.  He  should  be  placed  on  the  ^ 

edge  of  a chair  with  his  legs  apart,  or  made  to  stoop  forward  with  his 
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knoes  apart  and  his  hands  resting  on  his  knees  and  then  to  cough, 
these  positions  tending  more  than  any  other  to  relax  the  lower  parts 
of  the  abdomen  and  to  loosen  the  truss.  When  the  hernia  by  these 
means  fails  to  descend  or  to  excite  in  the  patient  a sensation  of  weak- 
ness in  the  region  of  one  of  the  abdominal  rings,  the  truss  is  probably 
efficient.  ^ The  patient  should  be  taught,  under  all  circumstances,  what 
the  truss  is  expected  to  do,  and  be  made  to  understand  the  danger  he 
will  incur  if  it  fail  in  its  pm’pose,  as  well  as  the  necessity  of  again 
seeking  advice. 

The  surgeon,  moreover,  should  always  take  upon  himself  the  re- 
sponsibility of  seeing  that  the  truss  fits,  and  not  rest  satisfied  by  sending 
his  patient  to  buy  a truss  where  he  likes  and  of  what  kind  he  likes  j 
he  should  also  tell  the  maker  what  is  wanted,  and  not  leave  him  to 
find  it  out. 

To  measure  for  a truss. — The  following  points  should  he  noticed,  viz. 
the  nature  of  the  hernia,  the  size  of  the  hernial  aperture,  the  side,  or 
if  double.  The  circumference  of  the  pelvis  should  also  be  given  one 
inch  below  the  crest  of  the  ilium,  and  the  girth  of  the  body,  com- 
mencing and  ending  at  the  hernial  orifice,  as  well  as  the  distance  from 
the  hernial  aperture  to  the  iliac  spine.  The  surgeon,  moreover,  should 
always  indicate  to  the  maker  the  directions  of  the  pressure  required  by 
the  pad,  and  this  should  always  be  made  out  when  the  patient  stands, 
by  a digital  examination.  In  pendulous  and  fat  subjects  with  inguinal 
hernia,  it  may  be  upwards,  backwards,  and  inwards  j in  thin  subjects 
simply  backwards.  In  femoral  rupture,  the  plane  of  the  crural  ring  is 
horizontal,  and  may  be  closed  by  a backward  pressure.  No  general 
rules  can  be  laid  down,  though  this  is  a point  upon  which  the  whole 
value  of  the  truss  depends. 

To  estimate  the  force  required  to  keep  the  hernia  in  position  is  a 
difficult  matter.  Up  to  the  present  time  the  only  true  test  is  that 
of  trial.  Mr.  Wood  has  had  an  ingenious  pressure-gauge  made 
for  the  purpose,  which  may  possibly  turn  out  of  value.  (‘  Brit. 
Med.  Journ.,^  October  12th,  1871.)  Mr.  Holthouse  has  likewise  in- 
vented a skeleton  truss  which  promises  to  be  of  use  for  indicating  the 
length  and  shape  of  the  spring  required,  and  the  correct  angle  at  which 
the  pad  should  be  fixed. 

Patients  who  are  liable  to  employ  at  times  great  muscular  exertion 
should  have  two  trusses,  one  for  ordinary  wear  with  a sufficient  press 
power  to  keep  the  hernia  in  position,  and  the  second  with  an  increase 
of  power  which  is  to  be  put  on  when  occasion  demands.  They  should 
also  have  extra  bathing  trusses. 

When  any  tendency  exists  for  a double  hernia,  as  indicated  by  a 
bulging  of  the  opposite  ring  or  a sense  of  weakness  on  making  exer- 
tion, a double  truss  should  be  worn  j indeed,  in  inguinal  hernia,  I believe 
that  a double  truss  should  always  be  employed.  It  is  at  least  as  com- 
fortable as  a single  one,  besides  being  an  extra  protection  if  well 
adjusted,  and  can  do  no  harm. 

Birlcett,  ‘Holmes’s  Syst.,’  vol.  iv,  ed.  1870;  ‘Med.-Cliir  Trans.,’  1859.— Bryant, 

‘ Guy’s  Reports,’  1856 ; ‘ Clin.  Surg.,’  Part  3, 1861.— Cooper’s  ‘ Surgical  Diet.,  8th  ed.— 
Gau,  ‘On  Hernia,’  \8i8.-P.  Eewett,  ‘ Med.-Cliir.  Trans.,’ 1841.— ^nd. 
Hosp.  Rep.,’  1865.— yame*,  ‘ On  Hernia,’  1869.— //iton  Key,  ‘ On  Hernia,’  1R3S ; Guv  s 
Rep.,’  18i9.—Kingdon,  ‘ Med.-Cliir.  Trans.,’  186i.-Luke,  ‘ Mef-Chir.  Trans.,  vols. 
xxvi  and  xxxi. — Lawrence,  ‘ On  Ruptures,’  1835,  6th  ed. — Stephens,  ‘On  Obstructed 
Hernia,’  1829.— Scaiya,  Wisliait’s  ed.,  1814.— /ford,  ‘ On  Strangulated  Hernia,  1854.— 
Wood,  ‘ On  Rupture,’  1863. 
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SURGERY  OF  THE  ANUS  AND  RECTUM. 

(Malformations.) 

The  anus  and  rectum  are  not  rarely  the  seat  of  congenital  malforma-  Varieties  of 
tions,  and  these  show  themselves  in  a variety  of  forms.  In  one 
class  of  cases  the  anus  is  completely  closed,  tlie  rectum  being  either  rectum, 
partially  or  wholly  deficient ; in  a second  the  anus  exists  in  its  normal 
condition,  but  opens  into  a cul-de-sac,  the  rectum  being  partially  or 
wholly  deficient  (Fig.  286) ; and  in  a third  the  anal  orifice  is 
absent,  the  rectum  opening  into  the  bladder,  urethra,  vagina,  or  other 
abnormal  position.  And,  it  will  be  observed,  says  Mr.  Curling,  to 
whom  we  are  indebted  for  the  hulk  of  our  information  on  this  subject 
(‘  Med.-Chir.  Trans.,’  vol.  xliii),  that  the  classification  of  these  imper- 
fections is  founded  on  states  that  can  generally  be  recognised  during 
life ; although,  unfortunately,  the  conditions  of  the  terminal  portion  of 
the  intestinal  canal,  and  its  relation  to  the  parts  around,  cannot  be 
predicted  with  any  certainty ; since  in  cases  of  imperforate  anus,  or  of 
anus  opening  into  a cul-de-sac,  the  intestinal  canal  may  terminate  in  a 
blind  pouch  at  the  brim  of  the  pelvis,  the  rectum  being  wholly  wanting  j 
or,  an  imperfect  rectum  may  form  and  show  itself  as  a short  sac  descend- 
ing to  the  fioor  of  the  pelvis,  or  to  the  neck  of  the  bladder  in  the  male, 
or  commencement  of  the  vagina  in  the  female.  An  explanation  of 
these  different  conditions  is  to  be  found  in  the  fact,  that  these  mal- 
formations are  clearly  due  to  some  failure  in  the  foetal  development 
and  to  the  want  of  junction  of  the  two  ends  of  the  rectal  tube ; for  the 
anal  portion  of  the  bowel  developing  from  below,  grows  upwards,  while 
the  intestinal  descends  from  above.  The  two  parts  subsequently 
advance,  and,  in  a natural  condition,  unite, 
the  membranous  diaphragm  at  the  point  of  Fm.  286. 

their  junction,  at  a later  period,  disappearing  by 
interstitial  absorption.  When  a failure  in  this 
uniting  process  takes  place,  the  second  class  of 
congenital  imperfection  is  formed;  when  the 
failure  occurs  at  an  early  period  of  develop- 
ment, tlie  two  ends  of  the  approaching  tubes  will 
be  far  distant,  and,  when  at  a later  period,  they 
may  be  in  closer  contact.  The  closure  of  the 
anal  orifice  is  due  to  a firm  adhesion  of  the  in- 
tegument. 

Sometimes  the  blind  pouch  in  which  the  in- 
testinal canal  terminates  is  connected  with  the 
anal  integument,  or  with  the  anal  cul-de-sac,  by 
a cord  prolonged  from  the  bowel  above,  and 
it  seems  possible,  from  Curling’s  and  MM.  Goy- 
rand  and  Friedberg’s  observations,  that  such 
cases  are  caused  by  an  obliteration  of  the 
bowel  which  was  originally  well  formed,  from 
some  intra-uterine  infiammatory  action ; in- 
stances being  on  record  where  the  muscular 

tissue  of  the  intestine  was  clearly  traced  into  the  cord.  Where  the 
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upper  bowel  communicates  with  the  urinary  or  vaginal  passages,  it  is 
owing  to  the  incomplete  separation  of  the  natural  cloaca  that  exists 
during  the  development  of  those  parts. 

A clear  understanding  of  the  way  in  which  these  deformities  are 
caused  will  explain  the  difficulties  that  are  met  with  in  their  treatment. 

^ Treatment. — On  the  birth  of  every  child,  the  condition  of  the 
different  outlets  of  the  body  should  invariably  be  examined,  and  even 
when  the  anus  appears  normal,  a digital  examination  should  be  made 
on  the  second  day,  if  the  bowels  have  failed  to  act,  as  many  an  infant’s 
life  has  been  lost  for  the  want  of  this  attention  and  the  consequent 
postponement  of  surgical  relief  till  too  late  a period. 

In  the  simplest  cases  when  the  anus  is  closed  by  a thin  membrane 
and  the  bulging  of  the  distended  rectum  indicates  its  nature,  a cau- 
tious central  incision  through  the  soft  parts  should  at  once  be  made, 
and  a good  result  is  generally  obtained,  the  power  of  the  anus  usually 
being  complete.  Mr.  R.  Harrison,  of  Liverpool,  records  the  case  of  a 
child  who  was  born  with  an  imperforate  anus,  and  was  successfully 
operated  upon  in  the  anal  region  thirty-three  days  after  birth. 
(‘  Lancet,’  Feb.  26th,  1876.) 

In  the  more  complicated  cases  where  the  anus  is  closed  or  absent 
and  no  inlying  of  the  loioel  exists,  where  the  surgeon  has  no  means 
of  making  out  the  true  position  of  the  terminal  end  of  the  bowel,  a 
cautious  incision  may  be  made  over  the  spot  in  which  the  anus  ought  to 
be  found,  the  finger  of  the  left  hand  acting  as  a pilot,  hut  this  must  be 
carried  out  with  care.  The  incision  may  be  free  as  long  as  it  is  carried 
upwards  and  backwards  towards  the  sacrum,  and  not  forwards  towards 
the  urethra  or  vagina.  It  must  not,  however,  be  made  too  high.  Where 
there  is  not  sufficient  room  to  carry  out  this  practice,  the  coccyx  may 
be  cut  away. 

When  these  means  fail,  all  further  attempts  must  be  relinquished. 
To  inti’oduce  a knife  or  a trocar  and  canula  blindly  upwards  with  the 
vain  hope  of  puncturing  the  distended  bowel,  is  a practice  to  be  rmhe- 
sitatingly  condemned.  Mr.  Curling’s  figures,  too,  prove  that  the 
perineal  exploratory  operation  unless  undertaken  with  great  care,  does 
more  harm  than  good  ; though  when  skilfully  performed  it  is  followed 
by  considerable  success. 

In  the  treatment  of  the  second  class  of  cases,  when  the  rectum 
terminates  above  in  a cul-de-sac,  an  exploratory  operation  may  be  made 
as  just  described,  but  the  uncertainty  as  to  the  true  position  of  the 
bowel  renders  any  operative  proceeding  hazardous.  When  the  two 
tubes  are  in  contact  and  only  separated  by  their  membranous  ends, 
as  in  the  case  illustrated  (Fig.  286),  a good  result  may  be  expected, 
but,  when  they  are  far  apart,  no  such  success  can  be  anticipated. 
Mr.  Curling  in  his  table  gives  31  examples  of  this  class  of  cases.  In  27 
an  attempt  was  made  to  reach  the  bowel,  in  16  with  success,  while  10 
of  these  subsequently  recovered. 

When  the  bowel  is  opened  in  any  of  these  cases  and  is  not  far  from 
the  anus,  the  surgeon  should  use  all  fair  endeavours  to  draw  down  the 
intestine  to  the  margin  of  the  external  opening  and  fasten  it  with 
sutures  to  the  skin.  He  cannot  often,  however,  succeed  in  accomplish- 
ing this,  the  bowel  being  rarely  found  at  a less  distance  than  an  inch 
from  the  perinmum ; but  when  possible,  the  advantages  of  the  practice 
are  great.  Where  this  cannot  be  attained,  repeated  dilatation  of  the 
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perforated  bowel  is  absolutely  essential  to  maintain  its  patency,  as  Repeated 
otlierwise,  like  all  artificial  openings,  its  subsequent  contraction  will  dilatation, 
take  place.  Tbe  introduction  of  a finger  once  or  twice  a week  is 
sometimes  sufficient  for  this  purpose,  and  in  a case  I had  under  my 
care,  where  the  tendency  to  contract  rapidly  was  marked,  the  intro- 
duction of  a large  sea-tangle  tent  answered  admirably,  the  tent  being 
placed  in  water  for  a few  minutes  beforehand  to  make  it  swell. 

When  the  anus  opens  in  an  abnormal  position,  as  in  the  vagina.  Tendency  of 
and  the  anus  made  by  the  surgeon  is  established,  there  is  a natural  opening  to 
tendency  for  the  abnormal  opening  to  close,  several  cases  being  on 
record  in  which  this  result  ensued.  Two  have  occurred  in  my  own  prac- 
tice. When  success  has  followed  any  operative  procedure  in  these  cases, 
it  is  important  that  close  attention  should  be  paid  to  the  condition  of 
the  bowel  for  many  years,  and  indeed  for  the  whole  of  life,  because 
there  seems  reason  to  believe,  that  the  bowel  which  fonns  the  upper 
cul-de-sac  lias  but  little  muscular  power,  and  is  liable  to  dilate  under 
faecal  collection  as  well  as  to  become  paralysed,  death  under  these  cir- 
cumstances taking  place  from  obstruction.  In  Fig.  287,  this  fact  is 
illustrated.  It  was  taken  from  William  L — , aet.  26,  who  had  been  Case, 
operated  upon  as  an  infant  for  an  imperforate  rectum.  He  died  in 
June,  1874,  from  exhaustion  and  peritonitis  following  intestinal  obstruc- 
tion, this  obstruction  being  clearly  due  to  the  narrowing  of  the  rectum 
at  the  seat  of  the  early  operation.  At  the  post-mortem,  the  rectum 
was  found  to  occupy  half  the  abdominal  cavity  and  was  thirteen  inches 
long  and  eleven  in  circumference.  Its  walls  were  three  times  as  thick 
as  natural,  more  particularly  the  peritoneal  coat. 


Enormous  dilatation  of  the  rectum  following  obstruction  due  to  the  contrac- 
tim  of  an  artificial  opening  made  into  an  imperforate  rectum  twenty-six 
years  previously. 

llhen  the  exploratory  ano-perinseal  operation  has  failed  to  give 
relitf,  or  when  it  is  inexpedient  to  make  the  attempt  from  the  very 


Fig.  287. 
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backward  position  of  the  genital  organ,  other  measures  must  be 
adopted,  and  of  these  the  opening  of  tlie  large  intestine  through  the 
abdominal  wall  is  certainly  the  best.  M.  Eochard,  in  the  ‘ Meraoires 
de  I’Acad^mie  Imperiale  de  Medecine,’  1859,  gives  ten  authentic  suc- 
cessful cases  of  Littre’s  operation  in  the  groin  for  this  affection. 
Holmes  informs  us,  in  his  admirable  work  ‘ On  the  Surgical  Diseases  of 
Children,’  that  he  had  not  met  with  the  account  of  any  permanently 
successful  operation  since  the  publication  of  Rochard’s  paper. 
Guersant  opened  the  colon  in  the  groin  eleven  times  in  succession,  and 
once  in  the  loin,  without  saving  a patient.  Girald^s,  however,  had  one 
case  in  which  a child  lived  two  months  and  a half  and  then  died  from 
another  cause. 

The  operation,  to  he  successful,  must  he  undertaken  early,  before  the 
infant  is  exhausted  and  peritonitis  set  in.  Delay  is  only  justifiable 
wlien  the  bowel  is  not  distended  and  the  symptoms  not  in  any  way 
urgent. 

With  respect  to  the  form  of  operation,  that  known  as  Littre’s  is 
probably  the  best,  viz.  opening  the  bowel  in  the  groin.  The  left 
groin  is  usually  selected,  although  the  right  has  been  recommended 
by  Huguier  on  account  of  the  frequent  bend  in  the  colon  towards  the 
right  groin,  and  the  absence  of  the  rectum  in  these  eases.  Giraldes 
also  has  shown  from  dissection,  that  in  thirty  infants  operated 
on  for  imperf oration,  the  intestine  was  found  on  the  left  in  all. 
(‘Nouveau  Diet,  de  Med.  et  de  Chirimg.  pratiques,’  1864.)  I have 
on  three  occasions  performed  Huguier’s  operation  with  temporary 
success.  lu  the  last  case,  operated  upon  in  December,  1876,  the  child 
(a  male)  was  twelve  days  old  before  relief  was  sought,  and  he  lived 
eight  days,  dying  from  chronic  peritonitis,  which  had  evidently 
existed  before  the  operation.  The  artificial  anus  had  been  made  in  the 
lower  part  of  the  large  intestine,  and,  had  the  operation  been  performed 
at  an  earlier  period,  good  success  would  probably  have  been  attained. 
The  question  is,  therefore,  still  sub  judice.  Amussafs  operatbn  in  the 
loin  is  rightly  put  aside  in  these  cases  on  account  of  the  natural  loose- 
ness of  the  colon  at  this  part  in  children,  and  the  very  usual  oblique 
turn  of  the  colon  after  its  splenic  flexure.  Figures  likewise  help 
towards  the  same  conclusion,  since  out  of  fourteen  instances  in  which 
Littre’s  operation  was  performed,  nine  recovered,  whereas  two  only  out 
of  seven  recovered  after  the  lumbar  operation. 

The  operation  itself  has  been  described  in  page  630. 

In  the  treatment  of  the  third  class  of  cases,  where  the  rectum  opens 
into  the  vagina,  the  surgeon  may  lay  open  the  rectum  from  the 
position  of  the  natural  anus,  having  previously  passed  a director 
into  the  vaginal  orifice  of  the  gut  as  a guide,  drawing  down,  when  pos- 
sible, the  bowel,  and  fastening  it  to  the  integument  by  sutmes,  as 
originally  performed  with  success  by  Amussat.  As  a guide  to  the 
perin seal  incision,  a bent  probe  may  be  passed  into  the  vaginal  oriice  of 
the  bowel,  and  the  end  turned  towards  the  perinseum,  cutting  lown 
carefully  upon  it.  I have  done  this  with  success  on  four  occasions,  and 
in  all,  stitched  the  bowel  to  the  margm  of  the  integument,  formiag  a 
good  anus.  In  two  cases,  the  vaginal  orifice  subsequently  closed.  In 
two,  that  were  operated  on  several  years  ago,  the  patients  have  gpod 
control  over  their  motions,  while  the  vaginal  faecal  fistula  seems  to  be 
contracting,  liquid  motions  alone  passing. 
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In  exceptional  instances  the  deformity  seems  to  cause  no  incon- 
venience. Ricord  has  recorded  one  (‘Gaz.  des  H6p.,’  1863)  in  which 
the  woman  was  married  and  her  husband  was  quite  unconscious  that 
anything  abnormal  about  the  parts  existed.  Le  Fort  has  recorded  a 
second  in  which  the  woman  was  married,  and  had  had  three  children, 
the  malformation  having  been  accidentally  discovered  in  an  examination 
for  some  suspected  disease  of  the  bowel. 

“ In  such  cases  as  these,”  adds  Holmes,  “ the  termination  of  the 
rectum  in  the  vagina  must  be  tolerably  free,  and  there  must  either 
be  an  external  sphincter  or  the  internal  sphincter  must  be  hyper- 
trophied.” 

When  the  hoioel  empties  itself  into  the  Madder  or  urethra,  the  case  Where  the 
is  very  hopeless,  though  the  prospects  of  a successful  issue  are  better 
under  the  latter  than  the  former  conditions.  An  exploratory  opera-  bladder  or 
tion  in  the  region  of  the  anus  may,  however,  he  made  with  the  usual  urethra, 
caution,  in  the  hope  of  reaching  the  intestine,  and,  on  its  failure 
Littre’s  operation  should  be  performed.  Mr.  Curling  has  related  a 
successful  case  of  this  operation  in  a boy,  eight  years  of  age,  who  had 
a good  anus  in  the  groin,  yet  suffered  from  the  occasional  passage  of 
fiEces  into  the  urinary  passages. 

By  way  of  summary  the  following  conclusions  may  he  given : Summary. 

1.  In  all  cases,  with  some  rare  exceptions,  of  imperforate  anus, 
obstructed  rectum,  or  misplaced  anus,  an  exploratory  operation  in  the 
normal  anal  position  ought  to  be  made,  success  following  the  attempt 
in  nearly  half  such  cases. 

2.  Such  exploratory  operations,  however,  to  be  successful,  should 
he  undertaken  early,  and  conducted  with  great  caution — the  line 
of  puncture  or  incision  being  upwards  and  backwards  towards  the 
sacrum. 

3.  When  these  means  fail,  or  are  inapplicable,  the  intestine  must 
he  opened  in  the  groin,  it  being  still  an  open  question  whether  the 
right  or  left  side  ought  to  be  selected,  though  the  latter  is  the  usual  one. 

4.  When  an  artificial  anus  has  been  made,  its  constant  dilatation  is 
a necessity. 

I'or  further  information  on  this  subject  refer  to  Curling’s  paper,  * Med.-Chir.  Trans.,’ 
vol.  xliii,  and  French  edition  of  Holmes’s  ‘ Surgical  Diseases  of  Children,’  by  Dr.  Larcher. 
Bodenhiimer,  Wm.,  ‘ Ou  Malformations,’  Wood,  New  York,  1860.  Ashton,  ‘On Rectum,’ 

3rd  ed.,  1860. 


Injuries  of  the  Rectum. 

The  anal  orifice  and  lower  part  of  the  rectum  may  he  wounded  by  Injuries  of 
accident  from  falls,  or  by  design,  and,  when  this  occurs,  haemorrhage  is 
a common  result.  Repair,  however,  rapidly  goes  on  in  these  regions, 
and  with  the  arrest  of  bleedmg  by  either  securing  the  divided  artery  or 
by  pressure,  and  water  dressing,  a good  result  may  he  anticipated. 

In  1876,  a severe  example  of  this  kind  came  under  my  care  at  Example. 
Guy’s  Hospital,  in  a hoy  rot  12,  who  was  impaled  upon  a rail,  the 
iron  spike  entering  the  pelvis  on  the  inner  side  of  the  right  tuberosity 
of  the  ischium,  perforating  the  rectum  about  two  inches  up,  and  lace- 
rating the  anterior  wall  of  the  rectum  and  base  of  the  bladder.  The 
injury  was  followed  by  collapse  and  attended  with  hromorrhage.  I 
saw  him  directly  after  the  accident  and  made  a free  incision  into  his 
bladder  as  for  lithotomy,  in  order  to  secure  a free  passage  for  the 
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urine ; it  being  clear  that  the  recto-vesical  peritoneal  pouch  was  lacer- 
ated. Some  though  not  severe  peritonitis  followed  j and  fa;ces  passed 
per  anum  as  well  as  through  the  external  wound.  On  the  sixteenth  day 
I consequently  gave  opium  tolock  up  the  bowels,  with  the  view  of  making 
a splint  as  it  were  of  the  fteces,  and  to  keep  the  rectum  and  intestinal 
wound  quiet.  Success  followed  the  practice  and  the  wound  in  the 
bowel  closed.  After  four  days,  the  bowels  were  opened  after  a dose  of 
castor  oil,  and  convalescence  became  established. 

In  parturition,  the  rectum  is  sometimes  laid  open  by  a rupture, 
either  alone  or  with  the  perinseum,  and,  when  this  occurs,  the  rent 
ought  to  be  brought  together  at  once,  for  if  this  practice  be  not 
adopted,  a plastic  operation  subsequently  will  have  to  be  performed. 

In  the  act  of  defcecation,  small  lacerations  of  the  anus  are  not  un- 
common, when  the  motions  are  very  large  or  hard ; and  H.  Mayo 
(‘  Dis.  of  Rect.,’  1833)  relates  the  case  of  a lady  who,  during  a violent 
effort  at  defsecation,  felt  something  give  way,  and,  on  the  following 
morning,  discovered  faeces  in  her  vagina.  An  examination  revealed  a 
rent  two  inches  up  the  bowel  large  enough  to  allow  the  end  of  the 
finger  to  pass  from  the  rectum  into  the  vagina.  Cases  are  also  on 
record,  when,  during  parturition,  a child’s  head  passed  into  the  rectum 
and  was  delivered  per  anum. 

In  the  milder  forms  of  laceration  of  this  kind,  cleanliness  and 
laxatives,  as  a rule,  are  sufiicient  to  allow  the  parts  to  heal.  In  some 
instances,  the  rent  does  not  heal  and  the  case  becomes  one  of  fissured 
anus  or  painful  ulcer  of  the  rectum,  and  should  be  dealt  with 
accordingly. 

Wounds  of  the  rectum  inflicted  by  the  surgeon,  as  a rule,  heal 
readily,  as  is  fairly  proved  by  the  cases  of  fistula  in  ano  treated  by 
operation,  and  the  recto-vesical  operation  for  stone.  The  puncture 
made  in  the  operation  of  tapping  the  bladder  per  rectum  for  retention 
also  heals  quickly. 

It  is  well  to  remember,  that  the  rectum  may  be  wounded  by  the 
passage  of  a bougie,  enema  syringe,  or  the  introduction  of  an  O’Beirne’s 
tube.  Guy’s  Museum  contains  specimens  illustrating  all  these  forms 
of  injury,  and,  at  St.  Bartholomew’s  there  is  a specimen  of  per- 
foration of  the  rectum  by  a metallic  clyster  pipe,  through  which  gruel 
was  injected  into  the  peritoneal  cavity. 


Foreign  bodies  in  the  Rectum. 

Foreign  These  may  be  introduced  from  without,  either  from  mischief  or 

bodie«  in  the  accident,  and  trouble  may  be  experienced  in  their  removal,  their 
rectum.  shape  and  position  influencing  the  result.  More  commonly,  how- 
ever, they  have  been  swallowed,  and  have  passed  down  the  canal, 
becoming  caught  or  impacted  in  the  rectum.  They  are  not  unfre- 
quently  the  cause  of  anal  abscess ; bones,  pins,  bristles,  &c.,  being 
constantly  found  in  the  rectum  under,  these  cii-cumstances.  Stones, 
hairs,  or  husks  may  likewise  form  concretions  that  are  foreign  bodies. 
When  large  foreign  bodies  have  been  introduced  into  the  rectum,  or 
concretions  or  solid  masses  of  feces  become  there  impacted,  chloroform 
should  be  given  to  allow  of  their  removal,  care  being  taken  not  to  in- 
jure the  walls  of  the  bowel  more  than  can  be  helped.  With  the  patient 
under  the  influence  of  chloroform,  the  sphincters  become  so  relaxed  as 
to  allow  of  the  introduction  of  large  instruments,  or  even  the  introduc- 
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tion  of  the  hand  to  guard  the  bowel  and  remove  the^  foreign  hody. 

Bottles,  pots,  cups,  corks,  rings,  pencil  cases,  bougies,  sticks,  &c.,  have 
been  impacted  in  these  regions,  and  considerable  care  is  needed  in 
their  removal  to  prevent  injury.  The  injection  of  plenty  of  warm  Treatment, 
oil  before  the  attempt  greatly  facilitates  the  operation.  Lithotomy 
scoops  or  forceps  are  likewise  valuable,  but  the  ingenuity  of  the  sur- 
geon is  necessary  in  every  case  to  apply  the  best  means  to  carry  out  the 
end  in  view. 

A large  collection  of  such  cases  with  their  treatment  is  given  by  M. 

Morand  in  ‘ Memoirs  of  the  French  Academy  of  Surgery,’  vol.  iii,  and 
by  Ashton  in  his  work  ‘ On  the  Rectum.’ 

Diseases  of  the  Anns  and  Rectum. 

These  have  only  recently  received  sufficient  attention  from  the  great  On  diseases 

hody  of  surgeons,  and,  as  a consequence,  have  been  too  often  allowed  the  anus 

to  fall  into  the  hands  of  “ quacks;”  and,  although  able  and  respectable 
specialists  have  since  rescued  this  important  class  of  cases  from  their  Their  study 
hands,  much  remains  to  be  done  by  the  profession  as  a whole,  to  bring  neglected, 
the  diseases  of  these  parts  into  their  right  position,  that  is,  into  the 
hands  of  the  general  practising  body  of  the  profession.  Ag.ain,  in  no 
class  of  cases  are  so  many  mistakes  met  with,  and  these  almost  always 
arise  from  a want  of  proper  local  examination  of  the  parts.  The  anus 
or  rectum  is  either  unlooked  at  or  unexamined  from  some  mistaken 
notions  of  delicacy,  or  badly  examined  from  want  of  knowledge  or 
want  of  inclination.  But  such  should  not  be,  and  every  patient  who 
complains  of  anything  like  persistent  symptoms  in  those  regions  should 
be  as  carefully  examined  as  he  or  she  would  be  were  any  other  locality 
equally  affected.  To  do  this,  some  nicety  is  required,  and,  to  help  the 
student  the  following  hints  may  be  acceptable. 

Examination  of  a patient. 

The  best  position  is  on  the  side  with  the  legs  well  drawn  up  and  Mode  of 
thighs  flexed  upon  the  abdomen,  the  hips  being  brought  to  the  edge  examining 
of  the  bed  or  couch  in  a good  light;  the  surgeon,  with  one  hand 
having  uncovered  the  parts  sufficiently  to  expose  them,  may  then  raise 
the  upper  buttock,  and  in  doing  this,  the  anus  comes  well  into  view ; 
in  operations,  this  may  be  done  by  an  assistant.  ^Vhen  an  abscess 
exists,  it  will  then  be  seen ; if  a fistula  be  present,  its  external  orifice 
will  be  apparent.  Fissures,  warts,  condylomata,  or  fleshy,  flattened, 
cutaneous  vegetations,  or  cancerous  tubercles,  will  also  be  at  once 
recognised. 

Pendulous  loose  folds  of  skin  about  the  anus  will  suggest  the  Loose  folds 
former  existence  of  external  haemorrhoids ; blue,  turgid,  venous  pro-  of  skin, 
jections  their  present  existence.  A tightly  contracted  and  rigidly 
drawn  up  anus,  as  a rule,  means  some  painful  ulcer  of  the  part,  and 
a patulous  anus  through  which  flatus  or  discharge  passes  without  the 
patient’s  wish,  too  often  indicates  extensive  rectal  ulceration  or 
stricture. 

Internal  piles  when  prolapsed  will  appear  as  turgid,  vascular,  intema 
mucous  projections,  covered  with  mucus  or  blood,  surrounded  by  piles, 
everted  integument  more  or  less  cedematous;  prolapsus  recti,  as  a 
greater  or  less  annular  projection  of  smooth  or  rugous  mucous  mem- 
brane, with  a central  intestinal  orifice.  A polypus  projecting  will 
appear  as  a cherry,  surrounded  by  healthy  structures.  All  these  points 
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are  taken  in  at  a glance,  and  understood.  A digital  examination  should 
then  be  employed  to  confirm  or  refute  the  suggestions  thus  taken 
in  by  the  eye.  To  do  this  well,  the  index  finger  must  be  thoroughly 
anointed  with  lard  or  ointment,  it  being  a good  plan  previously  to 
fill  the  nail  with  a piece  of  soap.  It  should  then  be  applied  to  the  anus, 
and  the  patient  told  to  bear  down,  as  in  doing  this  the  sphincter  is 
relaxed.  The  surgeon  can  then  with  ease,  and  without  pain,  intro- 
duce his  finger.  When  an  ulcer  exists  at  the  anus,  pain  will  be  caused 
by,  and  spasmodic  resistance  offered  to,  the  introduction  of  the  finger, 
and,  with  the  pulp  of  the  finger  slowly  moved  round  the  anus,  the  ulcer 
will  probably  be  felt.  It  should  be  stated,  however,  that  in  many 
cases,  this  ulcer  will  be  seen  by  a careful  drawing  down  of  the  skin  of 
the  anus  till  the  margin  of  the  mucous  membrane  becomes  visible. 
A spongy  nodular  feel  of  the  mucous  membrane  just  within  the 
sphincter  will  suggest  internal  hemorrhoids ; a local,  tender,  and  raw 
surface,  the  probability  of  a simple  ulcer ; a circular,  indurated  raw 
surface  that  of  a syphilitic  sore,  while  a cancerous  ulcer  is  knowm  by  an 
infiltrated  nodular  and  thickened  surface.  A stricture  wdthin  two 
inches  of  the  anus  can  always  be  detected  by  its  annular  form  or  the 
obstruction  which  it  causes.  When  a healthy  piece  of  bowel  separates 
the  anus  from  the  stricture  or  ulceration,  the  probability  of  the  disease 
being  cancerous  is  rendered  great,  Wlien  no  such  healthy  tissue 
exists,  syphilitic  disease  is  rendered  probable.  A digital  examination 
will  always  detect  the  presence  of  scybala  or  impacted  faeces,  and  also 
the  encroachment  of  uterine  or  pelvic  tumours  in  women,  and  pros- 
tatic tumours  in  men.  To  confirm  these  opinions  thus  formed,  a 
speculum  may  be  used,  which  should  be  introduced,  well  warmed 
and  greased  in  the  same  way  as  the  finger.  Mr.  Curling  says,  “ when  the 
mischief  is  high  up  in  the  rectum  let  the  patient  stand  on  the  left  leg, 
with  the  right  thigh  and  leg  bent,  the  foot  resting  on  a chair.  Tell 
the  patient  to  strain.  This  action  will  then  force  the  parts  down.”  I 
have  found  this  method  of  examination  serviceable. 

Mr.  Allingham  “ advises  the  prone  position,  with  the  hips  well 
elevated  upon  hard  pillows,  to  such  an  inclination  that  the  intestines 
will  gravitate  towards  the  diaphragm,  so  that  when  expiration  takes 
place  the  rectum  becomes  patulous,  and  you  can  see  as  far  as  the 
sigmoid  flexure  perfectly  distinctly.”  This  mode  of  examination,  he 
informs  us,  was  suggested  by  Dr.  Marion  Sims.  (‘  On  Diseases  of  the 
Rectum,’  1871.) 

The  speculum  represented  in  fig.  288,  as  made  for  me  by  Krohne,  is 
the  one  I prefer. 

The  practice  of  introducing  the  whole  hand  into  the  rectum  has 
been  frequently  adopted  by  several  good  surgeons,  and,  from  my 
own  personal  experience,  I believe  it  to  be  of  value,  more  parti- 
cularly for  diagnostic  purposes,  in  cases  of  suspected  disease  of  the 
rectum  above  the  brim  of  the  pelvis,  in  pelvic  or  abdominal  affections. 
In  the  female  patient,  it  is  more  readily  performed  than  in  the  male. 
The  operation,  however,  is  neither  easy  nor  free  from  risk,  since  lacera- 
tion of  the  rectum  has  been  recorded.  It  should  be  performed  with  the 
patient  under  the  influence  of  an  anajsthetic,  and  with  extreme  slow- 
ness (five  minutes  may  well  be  spent  in  passing  the  sphincter  ani) ; the 
hand  should  be  well  greased  and  introduced  with  a screwing  motion. 
When  the  baud  has  passed  within  the  rectum,  much  care  is  required. 
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and,  when  the  narrowness  of  the  gut  forbids  easy  advance,  no  force 
should  be  employed,  for  by  force  the  peritoneal  covering  of  the  bowel 
has  been  ruptured.  With  the  hand  in  the  rectum,  the  parts  above  the 
brim  of  the  pelvis  may  be  readily  examined ; indeed,  the  kidneys  have 
been  felt,  and  pulsation  in  the  larger  branches  of  the  abdominal  aorta 
can  be  traced,  and  consequently  controlled. 

With  these  brief  general  remarks,  I now  proceed  to  treat  of  the 
special  affections. 

Fissure  and  Painful  Ulcer  of  the  Anus. 

This  most  distressing  affection  produces  more  misery  than  any  On  fissure 
other  local  disease  with  which  I am  acquainted,  and  renders  the 
natural  act  of  defmcation  an  agonising  one,  often  “causing  great 
drops  of  perspiration  to  course  down  the  temples.”  It  is  usually 
caused  by  the  mechanical  splitting  of  the  orifice  of  the  anus  from 
the  passage  of  a large  or  indurated  motion,  at  the  junction  of  the 
mucous  membrane  of  the  bowel  with  the  skin,  although  it  is  not  always 
traceable  to  such  a cause.  In  some  instances  it  seems  to  owe  its 
origin  to  scratching  the  parts  when  highly  irritable.  It  Is  usually  a 
disease  of  adult  life,  and  common  to  both  sexes ; though  it  has  been 
found  in  children,  even  so  young  as  a year  and  a half.  (‘  Brit.  Med. 

Journ.,’  June  6tb,  1874.)  It  is  met  with  ns  often  in  the  healthy  as  in 


Fig.  288. 


the  feeble  subject,  but  where  it  has  been  allowed  to  go  on  uncontrolled,  Fffects 
it  soon  tells  upon  the  strongest  patient.  Constipation,  high  feeding, 
sedentary  habits,  and  want  of  local  cleanliness,  are  the  common  causes,  disease, 
but  anything  that  sets  up  irritation  in  the  intestines  is  likely  to  pro- 
duce it,  and,  when  once  started,  unless  treated  with  discrimination,  it 
may  go  on  for  years  j indeed,  it  is  by  no  means  unusual  to  hear,  that  the 
symptoms  have  been  endured  for  two,  four,  or  even  six  years.  It  gene-  Sj-mptoas. 
rally  manifests  its  presence  by  some  local  uneasiness  in  the  act  of  defae- 
cation,  this  uneasiness  passing  on  to  more  or  less  severe  pain.  This 
pain,  as  a rule,  is  experienced  during  the  passage  of  the  motion,  but  in 
some  instances  it  comes  on  after  the  lapse  of  a few  minutes  or  even 
an  hour  or  more  after  the  act,  and  may  last  a few  minutes  or  hours. 

WTien  it  passes  away,  the  patient  is  easy  till  the  same  cause  excites  the 
same  symptoms.  The  motions  will  often  be  streaked  with  a line  of  pus 
or  blood  and  diminished  in  size,  sometimes  being  flattened,  at  others 
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pipe-like,  and  this  diminution  is  produced  by  the  spasm  of  the  sphincter, 
the  size  of  a motion  being,  in  disease  as  in  health,  greatly  determined 
by  the  condition  of  the  sphincter. 

On  examining  the  anus,  the  first  fact  that  strikes  the  observant  eye 
is  the  unnatural  resistance  the  patient  makes  on  separating  the  buttocks ; 
and,  on  doing  this,  the  powerful  contraction  of  the  sphincter  that  will 
be  visible.  On  attempting  to  introduce  the  finger,  considerable  re- 
sistance will  be  encountered,  and  the  greatest  pain  caused  if  the  surgeon 
persevere  in  his  attempt. 

The  symptoms  and  local  signs  of  the  affection  are  indeed  so  charac- 
teristic, that  the  true  nature  of  the  case  can,  as  a rule,  be  diagnosed 
without  the  aid  of  a digital  internal  examination ; and  a careful  external 
examination  will  often  reveal  the  presence  of  an  ulcer  on  the  verge  of 
or  within  the  sphincter  ; when  within,  its  outer  border  will  be  visible, 
^ze  of^cer^  ulcer  is  usually  though  not  invariably  placed  at  the  posterior 
margin  of  the  anus,  and  is  rarely  larger  than  a sixpence,  if  so  large. 
When  recent,  it  will  be  soft,  with  slightly  elevated  edges  j and  when 
of  long  standing,  indurated  with  an  irregular  surface,  small  polypoid 
growths  fringing  its  border.  The  ulcers  are  at  times  multiple,  in 
exceptional  cases  involving  the  bowel  higher  up.  It  is  an  affection  of 
the  mucous  and  submucous  tissue,  and  painful  only  from  its  position, 
besides  being  obstinate  in  healing  from  its  connection  with  the 
sphincter  ani.  Simple  fissures  of  the  anus  rarely  involve  other  than  the 
mucous  membrane  and  skin  around  the  parts,  and  are  often  associated 
with  piles,  though  occasionally  with  small  polypi.  Ulcers  are  often 
hidden  from  view  when  piles  or  folds  of  skin  exist  about  the  anus,  but 
pain  indicates  their  presence. 

In  women  this  afiliction  is  so  often  associated  with  reflected  uterine 
symptoms  as  to  be  frequently  overlooked,  and  in  men,  urinary  irrita- 
tion may  mask  the  disease.  Reflected  nerve  pains  in  the  perineum  and 
down  the  leg  as  in  sciatica,  or  in  the  loins  as  in  lumbago,  &c.,  are  often 
induced  by  the  affection. 

Treatment. — Happily  for  patients,  the  treatment  of  this  disease 
is  as  successful  as  it  is  simple.  Simple  fissures  are  readily  treated  by 
the  administration  of  a laxative,  the  local  application  of  the  nitrate  of 
silver  or  of  lead  lotion  mixed  with  the  extract  of  opium,  and  local  clean- 
liness, with  simple,  nutritious  and  unstimulating  diet.  When  the  parts 
are  indolent,  or  syphilis  suspected,  black  wash  may  be  used,  or  calomel 
dusted  over  the  part,  or  applied  as  an  ointment,  five  grains  to  a drachm 
of  lard.  In  other  cases,  the  application  of  mercurial  ointment  with  the 
extract  of  belladonna  gives  relief.  Injections  of  the  decoction  of  rha- 
tany  twice  a day,  or  of  an  enema  composed  of  a di’achm  each  of  the 
extract  and  tincture  of  rhatany  in  five  ounces  of  water  are  sometimes 
of  great  use,  as  also  iodoform  as  an  ointment  ten  grains  to  the  ounce. 

When  a larger  ulcer  exists,  the  cause  of  spasm  and  pain,  and  is 
quite  recent,  the  same  treatment  may  be  employed;  but,  when  the  ulcer 
has  existed  for  any  time  and  has  a hard  base,  it  is  quite  exceptional 
for  a cure  to  take  place  by  these  means,  the  surgeon  being  hardly 
justified  in  making  the  attempt,  when  he  has  at  hand  such  an  efficient 
means  as  the  division  of  the  base  of  the  ulcer  with  the  superficial  fibres 
the  ulcer  and  external  sphincter.  This  can  be  done  in  many  cases  by  the  in- 

spSotL  troduction  of  the  finger  with  a probe-pointed  bistoury  pressed  flat  upon 
it,  to  the  upper  margin  of  the  ulcer,  and  the  division  of  the  base  of 
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tlie  ulcer  by  turning  the  edge  of  the  knife  towards  the  surface  of  the  ulcer 
and  then  incising  it.  Boyer,  who  first  suggested  the  principle  of  treat- 
ment, advised  the  free  division  of  the  sphincter,  but  Copland  and  Brodie 
inti’oduced  the  minor  operation,  which  in  the  bulk  of  cases  is  sufficient 
to  effect  a cure.  In  very  chronic  instances,  Boyer’s  operation  may 
he  demanded.  When  chloroform  is  given,  a speculum  may  be  used, 
and  the  ulcer  being  exposed,  divided  by  a sharp  bistoury,  transfixing 
the  tissues  at  the  base  of  the  ulcer  on  cutting  inwards.  The  essential 
point  of  practice  to  observe  is,  the  free  division  of  the  base  of  the  ulcer  Mode  of 
down  to  healthy  tissue,  the  mode  of  doing  it  being  unimportant,  performing. 
When  any  fold  of  skin  or  pile  exists  near  the  ulcer,  it  should  be  removed. 

The  forcible  dilatation  of  the  sphincter,  and  its  laceration  with  the  Forcible 
thumbs  in  the  rectum,  as  practised  abroad,  is  a barbarous  treatment 
compared  with  the  above,  though  when  a patient  is  under  chloroform  it 
may  be  followed. 

In  the  after-treatment,  the  bowels  must  be  kept  slightly  loose,  and  After- 
for  this  purpose  nothing  equals  in  value  a mixture  of  one  ounce  of  treatment, 
olive  oil,  rubbed  down  with  forty-five  grains  of  carbonate  of  potash,  Mistura 
and  mixed  with  seven  ounces  of  peppermint  or  chloroform  water,  one  Ohi- 
ounce  being  given  two  or  three  times  a day  to  produce  a soft  evacua- 
tion. Indeed,  before  as  well  as  after  the  operation,  this  mixture  should 
be  employed  j when  it  fails,  enemata  ought  to  be  used.  The  diet  should 
be  simple  and  rest  maintained  till  the  cure  is  complete,  for  where  this 
rule  has  not  been  observed,  I have  known  the  ulcer  become  so  indolent 
as  to  require  a second  division,  which,  under  other  circumstances,  is 
rarely  required.  Tonics  are  often  of  value  during  the  convalescing 
period. 

Spasm  of  the  sphincter  is  not  a disease  but  a symptom,  caused  by  Spasm  of 
reflected  irritation  from  some  rectal,  uterine,  or  other  local  affection,  splimcter. 

It  may  be  a small  or  superficial  ulcer  beyond  the  verge  of  the  anus, 
the  presence  of  worms,  the  existence  of  a small  polypus,  or  some  other 
cause  of  irritation  of  the  mucous  membrane  lining  the  bowel,  but  a 
local  cause  will  be  found  after  careful  investigation. 

The  same  remarks  are  also  applicable  to  neuralgia  of  the  rectum.  Neuralgia  of 
though  it  is  quite  reasonable  to  believe,  that  a pure  neuralgia  may  rectum, 
occur  of  this  part  as  of  any  other.  Yet,  as  a rule,  it  is  caused  by 
reflected  irritation  from  some  nerve  with  which  the  part  is  connected, 
and  the  surgeon  should  clinically  so  regard  it.  It  is  said  to  be  common 
in  gouty  subjects,  and  can  certainly  be  relieved  by  free  purgation. 

Dr.  T.  Ringer,  an  able  surgeon  in  the  Indian  army,  has  related  to  me 
several  cases  of  this  complaint  clearly  caused  by  malaria,  and  cured  by 
large  doses  of  quinine. 

Anal  Abscess  and  Fistula  in  Recto. 

The  two  subjects  of  anal  abscess  and  fistula  in  recto  are  classed  aiisccss 
together,  as  the  latter  disease  is  almost  always  preceded  by  the  former,  rec^to'*^  * 
though  a large  number  of  cases  of  aual  abscess  recover  without  passing  considered 
into  a fistula.  Of  my  notes  of  236  consecutive  cases  of  the  two  dis-  together, 
eases,  43  commenced  and  ended  as  anal  abscess,  while  the  remaining 
193  were  treated  as  fistula  in  recto ; 74  of  these  cases  were  females,  and 
162  males,  men  being  evidently  more  liable  than  women  to  this  affection. 

It  rarely  occurs  in  children,  though  I have  successfully  treated  a case 
in  a male  child  four  months  old,  and  a second  in  one  of  fifteen  months ; 
in  the  latter  the  foetor  of  the  discharge  was  very  great. 
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Of  the  causes  of  this  disease,  little  positive  information  can  he 
given,  because,  as  a rule,  the  abscess  is  obscure  in  its  origin,  slow  in 
its  progress  and  repair ; some  patients  even  professing  to  have  been 
unconscious  of  its  existence  till  it  was  about  to  burst.  In  other  cases, 
however,  they  are  very  acute  in  their  action,  and  very  painful. 

That  an  anal  abscess  must  always  result  from  some  ulceration  of  the 
bowel  within  the  sphincter  is  an  opinion  which  can  scarcely  he  re- 
garded as  true,  there  being  no  evidence  to  support  such  a view,  and  the 
fact  that  so  many  as  forty-three  out  of  236  cases  of  anal  abscess 
recovered  without  forming  a fistula  goes  far  to  prove  its  error.  It  is 
not  unfair,  therefore,  to  infer  that  in  many  cases,  it  depends  upon  a 
different  cause. 

In  fistula  in  recto  this  argument  must  be  equally  strong,  since  it  is 
generally  believed  that  this  affection  is  merely  the  sequel  of  the  anal 
abscess ; we  must,  consequently,  look  for  some  other  and  more  general 
cause  than  that  ordinarily  received,  namely,  perforation  of  the  bowel 
from  ulceration. 

The  mechanical  irritation  of  a foreign  body  is  doubtless  an  occa- 
sional cause,  it  being  by  no  means  uncommon  for  a surgeon  to  remove 
from  the  anus,  when  opening  an  abscess,  a piece  of  fish-bone,  bristle  or 
other  foreign  body.  Quite  recently  I removed  a pin. 

These  affections  may  occur  at  any  period  of  life,  though  I have 
seen  a fistula  in  a child  six  months  old,  and,  in  the  majority  of 
instances  it  is  found  in  adults  between  twenty  and  forty  yeai’s  of  age. 
Dr.  Lipscomb,  of  St.  Albans,  related  a case  to  me  which  took  place  in 
his  practice  that  was  congenital,  the  mother  having  conceived  when 
worrying  about  her  husband,  who  was  suffering  from  fistula.  It  is  very 
common  to  be  informed  that  the  fistula  had  existed  for  several  years 
before  surgical  aid  is  sought. 

With  respect  to  the  connection  between  phthisis  and  fistula,  it  is  diffi- 
cult to  give  any  positive  information.  Durmg  the  eight  years  that  I 
was  registrar  at  Guy’s,  I inquired  carefully  into  this  point  in  every 
case,  hut  had  only  3 out  of  193  in  which  either  hsemoptysis  or  other 
symptom  of  marked  phthisis  were  present.  In  the  majority  of  cases, 
the  patients  presented  no  more  severe  cachectic  symptoms  than  is 
usually  met  with  in  other  hospital  patients,  and  I confess  to  being 
somewhat  doubtful  as  to  the  fact,  that  fistula  in  recto  is  a common  con- 
sequence of  phthisical  disease.  When,  however,  fistula  and  phthisis 
are  associated,  the  former  is  usually  of  a bad  form. 

When  a fistula  has  two  openings,  one  externally  and  the  other  into 
the  bowel,  it  is  called  complete.  When  there  is  an  external  but  no 
internal  opening  to  be  found,  it  is  known  as  the  blind  external.  When 
an  internal  but  no  external,  blind  internal. 

That  as  a rule  an  internal  opening  exists  is  now  scarcely  doubted, 
although  at  times  there  may  be  great  difficulty  in  finding  it.  M.  Ribes 
in  1819,  examined  the  bodies  of  seventy-five  people  who  died  with 
fistula,  and  in  all  he  found  an  internal  opening ; in  nearly  all,  this 
was  placed  just  within  the  sphincter,  but  in  no  instance  was  it  higher 
than  half  an  inch.  Modern  surgeons  now  accept  these  facts.  The  pus 
that  forms  in  these  parts  is  very  offensive  at  times,  as  often  from  the 
absorption  of  fcetid  gases  through  the  mucous  membrane  as  from  the 
mixture  of  faeculent  matter.  In  a large  number  of  cases,  the  dis- 
charge has  no  feecal  odour. 
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It  should  always  be  remembered  that  an  anal  fistula  may  accompany  Fistula  may 
severe  rectal  disease,  such  as  stricture  or  ulceration,  or  that  it  may 
be  connected  with  disease  of  the  pelvic  bones,  &c.  In  the  case  of  an  old  dis'eases. 
man  with  an  enormous  abscess  between  the  base  of  the  bladder  and  the 
rectum,  constitutional  symptoms  were  very'  severe  till  two  deep  incisions 
were  made  on  either  side  of  the  perinaeum,  giving  exit  to  a quantity  of 
pus,  when  an  excellent  recovery  ensued.  In  this  instance  it  was  a ques- 
tion whether  the  prostate  gland  was  in  fault,  hut  no  other  symptoms 
of  such  a complication  could  be  ascertained.  Treatment  of 

Treatment. — In  cases  of  anal  abscess  free  incision  is  the  best  anai  abscess, 
practice,  which  should  be  made  as  soon  as  fluctuation  can  be  felt 
externally  or  through  the  bowel.  Deep-seated  abscesses  in  these  regions 
should  not  be  left  to  natural  processes  to  open.  When  the  abscess  is 
in  front  of  the  anus  and  rectum,  au  early  opening  may  be  called  for 
on  account  of  the  retention  of  urine  to  which  it  may  give  rise.  The 
incision  should  be  made  from  without  inwards,  in  a line  radiating 
towards  the  anus.  In  deep-seated  abscesses,  one  or  two  fingers  may  when  deep 
be  inserted  well  into  the  rectum,  and  the  abscess  pressed  forwards  seated, 
before  the  incision  is  made,  a sharp  straight  bistoury  being  the  best 
instrument  to  use.  A piece  of  oiled  lint  should  be  inserted  into  the 
wound,  and  kept  there  for  a day. 

In  a case  I saw,  in  1872,  owing  to  the  neglect  of  making  an  early  Consequence 
opening,  emphysema  and  phlegmonous  inflammation  of  the  perinmum,  of«ot  making 
scrotum,  penis,  and  abdomen  even  up  to  the  axilla  took  place,  a free  opening 
communication  evidently  exi.sting  between  the  bowel  and  the  abscess. 

The  patient  died  from  the  constitutional  irritation  of  the  disease.  The 
sloughing  of  the  cellular  tissue  was  very  extensive  and  the  foetor  of 
the  sloughs  was  something  to  remember. 

After  the  abscess  has  been  opened,  the  patient  should  be  kept  at  rest 
in  the  horizontal  posture,  water  dressing  applied  to  the  wound,  and 
the  most  perfect  cleanliness  observed,  laxatives  being  given  when  the 
motions  are  hard,  and  also  tonics  to  improve  the  health. 

When  a fistula  exists,  the  best  operation  is  its  division  into  the  Trcntment 
bowel,  the  action  of  the  sphincter  ani  having,  doubtless,  a powerful  in- 
fluence  in  retarding  repair.  The  bowels  should  previously  be  cleared 
by  a mild  purge  two  days  before  the  operation,  and  an  enema 
given  on  the  morning  of  its  performance.  The  patient  should  be 
placed  on  the  side  upon  which  the  fistula  exists,  with  the  legs  well 
drawn  up,  and  brought  to  the  edge  of  the  bed  or  couch,  such  position 
being  better  than  that  on  the  elbows  and  knees,  or  the  stooping  over  a 
chair.  Aji  assistant  should  separate  the  buttocks.  The  surgeon  ought  Operation  of 
then  to  introduce  a fine  probe-pointed  grooved  director  into  one  of  ilividing  a 
the  fistulous  openings,  and,  with  the  greatest  gentleness,  guide  it 
through  the  fistula.  Anything  like  force  on  the  part  of  the  sphincter 
will  excite  resistance  to  its  introduction  and  cause  pain.  When  the 
end  of  the  probe  passes  into  the  bowel  through  the  internal  opening, 
all  that  is  required  has  been  effected,  and  if  difficulty  he  experienced 
in  doing  this,  the  well-greased  index  finger  of  the  opposite  hand  can 
be  carefully  inserted  into  the  rectum  and  the  internal  opening  felt  for, 
through  which,  when  found,  the  end  of  the  probe  can  readily  he  guided 
into  the  bowel.  When  no  internal  opening  exists  (a  rare  condi- 
tion), the  director  must  be  forced  through  the  bowel  at  the  upper  part 
of  the  sinus. 
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As  soon  as  the  director  is  felt  in  the  rectum,  the  patient  should  he 
told  to  strain,  the  surgeon,  at  the  same  time,  with  his  index  finger 
hooking  its  end  downwards.  By  these  means  the  director  will  be  made 
to  protrude^from  the  anus,  when  the  whole  of  the  tissues  bridged  over 
can  be  readily  divided  (Fig.  289). 

When  the  fistula  runs  high  up  and  much  force  is  called  for  to  turn 

the  probe  out  of  the  anus,  it 
is  better  to  pass  a speculum 
and  to  divide  the  fistula. 

When  a long  sinus  runs 
up  by  the  side  of  the  bowel, 
it  should  be  laid  open  through 
a speculum,  to  leave  it  alone 
not  being  a safe  practice — for, 
although  in  some  cases  a cure 
may  take  place,  in  many  the 
discharge  into  the  rectum  will 
continue  and  but  little  good 
will  have  been  effected  by 
the  external  operation.  The 
presence  of  this  internal  dis- 
charging fistula  is  generally 
indicated  by  the  appearance 
of  pus  upon  the  motion. 

When  many  sinuses  exist, 
they  should  be  laid  open, 
although  it  is  not  necessary 
to  divide  the  sphincter  in 
more  than  one  place,  as  a 
double  division  of  the  sphinc- 
ter is  apt  to  be  followed  by 
incontinence. 

After  operation,  the  wound  should  be  well  plugged  with  dry  cotton 
wool  down  to  the  bottom,  and  no  careless  introduction  of  the  plug 
will  suffice.  By  this  measure,  all  bleeding  can  be  controlled,  and  any 
amount  of  pressure  applied  by  means  of  a T bandage.  When  no 
bleeding  exists,  only  a moderate-sized  plug  is  necessary. 

On  the  second  day,  the  dressing  may  be  removed,  there  being  no 
occasion  to  re-introduce  the  plug,  a piece  of  oiled  wool  or  lint  gently 
introduced  to  absorb  discharge  being  all  that  is  required.  The  wound 
should  be  kept  clean.  When  indolent,  it  can  be  stimulated  by  some 
lotion  of  nitric  or  carbolic  acid,  terebine,  or  tincture  of  iodine ; tonics  and 
good  diet  being  also  valuable.  The  horizontiil  position,  not  in  bed  but 
on  a sofa,  must  be  maintained,  however,  till  the  parts  are  healed. 

In  the  blind  internal  fistula,  a guide  to  the  external  wound  may 
often  be  found  by  means  of  a bent  probe  hooked  through  the  internal 
opening,  and  the  case  treated  as  any  other. 

When  severe  bleeding  complicates  the  case,  a speculum  may  be 
passed,  and  the  vessel  seized  and  twisted.  Where  this  cannot  be  done, 
the  rectum  may  be  well  plugged  with  a sponge  saturated  in  alum ; 
but,  as  a rule,  a well-applied  pad  and  pressure,  adjusted  with  a T 
bandage,  are  sufficient  to  control  it. 

A piece  of  ice  put  into  the  centre  of  a cup-sponge,  and  applied  to 
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the  anus,  not  only  arrests  bleeding,  but  gives  great  comfort  in  this 
as  in  almost  all  anal  operations. 

When  a cutting  operation  is  inexpedient,  as  in  “bleeders,”  or,  when  Division  by 
the  patient  will  not  submit  to  it,  the  division  of  the  fistula  with  a g^vMic 
metallic  wire,  heated  by  the  galvanic  cauteiy,  is  a faultless  method,  cautery. 
Indeed,  in  all  cases  of  fistula,  where  this  apparatus  can  be  obtained, 
it  is  the  best  means.  It  readily  divides  the  tissues,  the  two  ends  of 
the  wire  being  made  to  project  through  the  two  orifices  of  the  fistula, 
thus  burning  their  way  out  with  a sawing  movement.  There  is  little 
pain  at  the  time,  and  scarcely  any  after,  with  no  loss  of  blood,  and, 
what  is  more,  no  need  of  any  subsequent  dressing,  as  a cauterized 
surface  must  heal  by  granulation. 

When  this  plan  cannot  be  followed,  the  treatment  by  ligature  has  Treatment  by 
been  adopted.  Mr.  Luke  revived  the  practice  in  1845,  but  it  has  now  hgature 
fallen  into  desuetude.  Were  I called  on  to  adopt  the  practice,  I should  ° ® *• 

use  an  india-rubber  ligature. 

In  rare  cases,  fistula  may  be  treated  by  injection,  a daily  injection  of  Injections, 
the  sinus  with  some  tincture  of  iodine,  sulphate  of  zinc,  or  nitrate  of 
silver  having  been  followed  by  a cure ; yet  such  cases  are  too  excep- 
tional to  justify  the  recommendation  of  such  treatment. 

When  the  patient’s  condition  is  such  as  to  forbid  any  hope  of  repair  Wlien 
in  the  wound  taking  place,  the  operation  for  fistula  should  be  set  operation 
aside ; but  the  existence  of  pulmonary  mischief,  if  not  far  advanced, 
is  no  argument  against  its  adoption;  nay,  it  may  be  made  use  of  as 
au  argument  in  favour  of  surgical  interference — recent  investigations, 
as  already  alluded  to  in  an  early  chapter,  having  indicated  that  the 
long  existence  of  suppuration  is  liable  to  set  up  tuberculous  disease. 

Practically,  how’ever,  it  is  undoubtedly  true,  that  fistula  may  be  divided, 
and  heal  in  far  from  healthy  subjects,  and  the  general  health  improve 
after  the  operation. 


Hsemorrhoids  or  Piles. 

In  a clinical  point  of  view,  these  may  be  divided  into  the  bleeding”  On 
and  “non-bleeding.”  The  former  are  generally  the  internal,  and  ^‘*'’1°''''*'°'^® 
composed  of  a highly  vascular  tissue,  involving  the  mucous  membrane  ^ 
of  the  rectum  and  the  submucous  tissue,  with  enlarged  arteries  and 
veins.  Where  the  arterial  element  predominates,  the  tumour  has  a 
bright  red  strawberry  aspect;  where  the  venous,  a dusky  hue.  They 
are  closely  allied  to  nsevoid  structure  and  discharge  arterial  blood. 

The  non-bleeding  or  external  piles  are  composed  of  the  loose  folds  of  External 
skin  that  surround  the  anus;  or  a varicose,  inflamed  or  ruptured  vein. 

When  inflamed,  these  folds  become  cedematous  and  infiltrated  with 
organized  inflammatory  products,  and  appear  as  fleshy  growths  of 
various  degrees  of  density.  The  venous  hffimorrhoids  also  become 
swollen,  and  appear  as  bluish,  tense,  and  painful  tumours.  When  in 
an  active  state,  they  may  encroach  upon  the  mucous  membrane  of  the 
rectum  and  appear  as  large  as  a walnut,  but,  as  a rule,  they  are  about 
the  size  of  a nut.  They  rarely  give  rise  to  much  annoyance  when 
cleanliness  is  observed ; but,  under  other  circumstances,  they  cause 
much  local  irritation,  Wlien  swollen  or  inflamed,  however,  they  give 
great  distress,  from  the  sensitive  condition  of  the  skin  at  these  parts. 

External  piles  also  are  occasionally  the  cause  of  hmmorrhage,  the  blood 
at  times  coming  direct  from  an  ulcerated  vein,  and  is  then  venous.  At 
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other  times  it  will  he  profuse,  but  its  exact  seat  is  not  so  evident. 
The  flow  comes  from  between  the  pendulous  flaps  of  skin,  and  ceases 
when  they  have  been  removed. 

The  TREATMENT  of  these  external  piles  is  simple,  and  excision  is  the 
only  radical  cure.  The  pendulous  flaps  of  skin  that  surround  the  anus 
may  be  removed  with  a pair  of  sharp  scissors,  the  tumour  having  been 
drawn  forward  with  a pair  of  forceps.  These  incisions  should  be  made 
in  lines  radiating  towards  the  anus.  When  coagulated  blood  has  been 
poured  out  into  the  pile  and  a tense  painful  tumour  exists,  it  may  be 
punctured  or  laid  open  with  a lancet;  bleeding,  when  it  occurs,  being 
easily  arrested  by  cold  and  moderate  pressure.  When  the  pile  is  in- 
flamed, leeching  often  gives  comfort,  and  the  application  of  a poultice, 
covered  with  the  extract  of  opium  gives  relief.  When  the  part  sup- 
purates, the  abscess  may  be  opened. 

In  the  early  stage  of  the  affection,  local  cleanliness,  the  abstinence 
from  highly  seasoned  food  and  strong  wines  are  mostly  sufiBcient,  the 
bowels  being  kept  clear  by  euemata,  or  the  occasional  dose  of  a mild 
aperient,  such  as  the  compound  rhubarb  pill  before  dinner,  some  saline 
purgative  water  or  electuary.  When  local  irritation  exists,  an  ointment 
composed  of  equal  parts  of  zinc,  nitrate  of  mercury,  and  subacetate  of 
lead  is  very  valuable,  some  recommend  also  the  compound  gall  ointment. 
An  ointment  of  zinc  and  the  extract  of  belladonna  is  very  useful. 

Internal  piles  are  very  insidious  in  their  growth ; so  insidious,  indeed, 
that  bleeding  is  often  the  first  symptom  that  attracts  notice.  On 
inquiry,  however,  it  may  generally  be  made  out  that  constipation  has 
been  the  normal  condition,  and  that  irritation  about  the  anus,  with  a 
feeling  of  heat  and  fulness  in  the  parts,  had  previously  existed.  These 
piles  often  appear  after  parturition.  When  the  parts  inflame,  there  will 
be  throbbing,  and  pain  in  defaecation;  when  they  protrude,  there  will 
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Fig.  290. 


Internal  heemorrhoids. 


le  one  two,  three,  or  more  masses  of  thickened  mucous  membrane  with 
iffivoid  structure,  presenting  either  a smooth  and  tense,  or  a reticulated 
surface.  Sometimes  there  will  be  oozing  of  blood  from  the  whole  sur- 
•ace  or  the  blood  may  spurt  from  a distinct  orifice.  The  blood  is 
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almost  always  red  and  arterial,  and  the  mucous  projectron  is  surrounded 
by  skin,  more  or  less  pendulous,  cedematous  or  infiltrated  with  iufiam- 
matory  products  (Pig.  290). 

When  the  parts  are  not  infiamed,  this  hsemorrhoidal  mass  may  pro- 
trude only  during  defsecation,  and  return  naturally,  or,  after  a little 
pressure.  When  the  disease  has  been  of  long  duration,  the  pile  may 
protrude  on  the  slightest  exertion,  even  on  the  patient  assuming  the 
erect  posture  or  on  coughing;  the  whole  mucous  membrane  of  the 
rectum  often  participating  in  the  prolapse,  and  adding  to  the  dis- 
comfort. 

The  pain  attending  the  development  of  these  piles  varies  vastly,  Pain 
small  haemorrhoids  often  giving  rise  to  severe  local  distress,  while 
the  larger  cause  but  little.  An  infiamed  pile  is,  however,  always  ^ 
painful,  and  a prolapsed,  strangulated,  infiamed  one  the  most  of  all. 

Where  pain  is  excessive,  and  more  particularly  after  defsecation,  there 
is  a strong  probability  that  a.  fissure  or  ulcer  complicates  the  case. 

The  amount  of  haemorrhage  bears  no  proportion  to  the  extent  of  the  Heemorrliage 
disease.  In  one  of  the  worst  cases  of  hsemorrhage  I ever  saw,  in  which  asasymptom. 
a lady  was  blanched  and  almost  pulseless,  the  pile  was  not  larger  than 
half  a nut ; it  was  of  the  reticulated  kind,  and  the  blood  spurted  out 
from  a vessel  as  large  as  the  radial  arteiy.  On  the  removal  of  the  pile, 
a complete  recovery  ensued.  On  the  other  hand,  it  is  remarkable  to 
what  an  extent  the  local  disease  may  develop  in  some  cases  without 
producing  excessive  bleeding. 

The  bleeding,  as  a rule,  takes  place  after  the  action  of  the  bowels, 
and  covers  the  motion ; occasionally  it  precedes  it ; but  in  many  in- 
stances, it  is  quite  independent  of  all  action  of  the  bowels,  blood  flow- 
ing on  the  patient  assuming  the  erect  posture,  or  at  odd  times  without 
any  such  cause. 

The  amount  of  blood  said  to  have  been  lost,  under  these  circumstances,  Loss  of  blood 
is  somewhat  remarkable,  writers  upon  these  subjects  relating  the  loss  great, 
of  “ three  chamber-potfuls,”  “ eight  or  nine  pounds,”  &c.  Doubtless, 
in  many  of  these  accounts  there  is  exaggeration ; still,  all  surgeons 
must,  at  times,  be  astonished  at  the  loss  of  blood  that  takes  place  in 
these  cases  daily,  sometimes  for  years,  but  with  little  apparent  inter- 
ference with  the  general  health. 

The  discharge  of  a thick  mucus  from  the  anus  is  a frequent  accom-  Mucous 
paniment  of  this  affection,  and  of  a muco-purulent  secretion  when  discharge. 
ulceration  complicates  the  case. 

Urinary  irritation,  and  at  times  retention,  in  both  male  and  female  Urinary 
subjects,  often  add  to  the  distress,  and  in  women  toomb  complications  irritation, 
produce  the  same  effect. 

Nerve  pains  passing  upwards  to  the  loins,  hips,  and  round  the  sacrum.  Nerve  pains, 
or  even  downwards  to  the  heel  and  sole  of  the  foot,  are  likewise  met 
with.  Brodie  gives  a case  in  which  the  heel  pain  was  the  most  promi- 
nent feature. 

What  are  called  dyspeptic  symptoms  are  almost  always  present,  the  Dyspepsia, 
assimilating  organs  suffering  as  well  as  the  circulatory  and  nervous 
systems. 

This  affection  is  usually  met  with  after  puberty.  In  early  life,  men 
are  probably  more  liable  to  it  than  women,  but,  after  forty-five,  both 
appear  equally  liable. 

Constipation  has  probably  an  important  influence  in  causing  the  Constipation. 
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disease  and  certainly  in  increasing  it,  but  sedentary  occupations  and 
high  living  appear  to  have  a stronger  efl'ect.  In  the  prosperous  classes 
of  society  this  malady  is  said  to  be  common,  although  in  the  poor, 
dady  hospital  experience  does  not  help  to  confirm  the  notion  that 
it  is  rare.  Whatever  tends  to  retard  the  fiow  of  blood  from  the 
hajmorrhoidal  veins,  such  as  pregnancy  and  abdominal  tumours, 
aggravates  the  disease,  and  whatever  tends  to  keep  up  irritation  in  the 
rectum,  such  as  drastic  purgatives,  worms,  and  pungent  food,  acts  in 
a similar  manner. 

A pile  may  be  mistaken  for  a polypus,  but  the  smooth,  firm  surface 
and  pedunculated  form  of  the  latter  will  reveal  its  true  nature. 
Again,  a ring  of  piles  might  be  confounded  with  prolapse  of  the  rec- 
tum, but  the  uniform  smooth  and  generally  non-bleeding  surface  of 
the  latter,  with  its  broad  attachments,  ought  to  be  enough  to  prevent 
the  error. 

External  piles  when  ulcerated  may  also  assume  very  much  the 
aspect  of  venereal  anal  outgrowths,  which  can  be  made  out  only  by  the 
history  of  the  case  and  other  clinical  symptoms.  Finally,  it  must  not 
be  forgotten,  that  haemorrhoids  may  be  merely  a consequence  of  another 
disease,  such  as  stricture  of  the  rectum. 

Treatment. — All  piles  do  not  require  removal.  In  the  early  period 
of  their  growth  they  may  be  so  successfully  treated  by  what  is  called 
palliative  treatment  as  to  render  more  active  measures  unnecessary ; 
and,  in  the  very  cachectic  and  diseased,  it  may  not  be  expedient  to  do 
more  than  relieve;  although  it  must  be  added,  that  unless  organic 
disease  exists  to  threaten  life,  there  are  few  general  conditions  of  a 
patient  that  forbid  the  removal  of  a severe  bleeding  pile.  Again,  when 
piles  occur  in  plethoric  subjects  who  are,  perhaps,  what  has  been  de- 
scribed as  apoplectic  or  gouty,  and  an  attack  of  them  is  preceded  by 
constitutional  disturbance  and  followed  by  relief,  the  surgeon  should 
be  careful  in  checking  suddenly  the  flow  of  blood,  as  such  a measure  is 
undoubtedly  sometimes  followed  by  alarming  constitutional  symptoms, 
though  such  cases  are  rare. 

T\\e  palliative  ov  general  treatment  of  piles  means  attention  to  diet; 
the  giving  up  of  high  living,  and  the  taking  of  simple  nutritious  food 
in  moderation,  beer  and  spirits  in  particular  being  avoided. 

The  bowels  should  be  regulated  by  the  Mistura  Olei  already  described 
(p.  701),  or  by  castor  oil,  rhubarb  and  magnesia,  or  some  saline  medi- 
cine or  mineral  water,  such  as  Vichy,  Friedrichshall,  or  Pullna,  and 
when  these  fail,  by  enemata.  Indeed,  the  daily  enema  of  cold  water 
or  the  use  of  the  rectum  plug  through  which  cold  water  is  allowed  to 
flow  is  of  great  value.  Violent  purgation,  more  particularly  by  aloes 
and  colocynth,  should  be  avoided.  Some  prescribe  copaiba,  but  its 
nauseous  qualities  forbid  its  general  use.  The  confections  of  senna 
or  sulphur  are  useful,  and  that  of  black  pepper  (Ward’s  paste)  has  been 
always  popular.  A mixture  of  confection  of  senna  5j,  confection  of 
sulphur  3j,  powdered  guaiacum  5ij,  and  treacle,  is  very  beneficial  Dr. 
Cleland  recommends  (‘Practitioner,’  Jan.,  1876)  the  use  of  the  liquor 
bismuthi  3ij,  mixed  with  of  starch,  as  an  enema,  to  be  used  at  night 
in  prolapsus  recti.  In  piles,  both  in  the  child  and  adult,  drachm  doses 
of  glycerine,  combined  with  15  grains  of  citric  acid  and  some  vegetable 
bitter  three  times  a day,  may  be  administered. 

When  the  secretions  of  the  liver  and  intestines  are  unhealthy,  a 


I 


TREATMENT  OP  HEMORRHOIDS.  711 

little  blue  pill  or  grey  powder  and  chalk  at  bed-time  are  sometimes  of  use, 
some  bicarbonate  of  potash  in  gentian  or  calumba  assisting  recovery. 

Absolute  local  cleanliness  should  always  be  observed,  and  the  recum-  Cleanliness, 
bent  position  assumed  after  defsecation,  the  prolapsed  pile  being 
always  reduced  at  once  by  gentle  pressure.  By  these  different  means  Reduction  of 
an  attack  of  piles  may  pass  away  never  to  return,  or  to  do  so  after  a 
long  interval ; but  even  in  the  worst  cases  relief  may  be  given. 

When  the  piles  are  inflamed  the  application  of  leeches  occasionally  Leeches 
gives  great  relief,  bleeding  being  encouraged  by  hot  fomentations ; 
such  means,  however,  are  rarely  called  for,  the  complete  washing  out 
of  the  lower  bowel,  rest,  and  fomentations  being  generally  sufficient. 

In  some  cases  the  application  of  ice  in  a cup-sponge  gives  more  relief 
under  these  circumstances  than  any  other  remedy. 

When  the  prolapsed  internal  piles  are  strangulated  by  the  sphincter  when  pile 
spasmodically  contracting  around  the  mass,  sloughing  of  the  whole  may  sloughs, 
take  place.  Under  these  circumstances,  great  pain  is  caused  by  the 
tension  of  the  parts,  and  on  one  occasion,  I was  tempted  to  cut  off  with 
scissors  some  of  the  projecting  portions,  when  the  relief  was  so  marked 
that  I would  repeat  it  under  the  same  circumstances,  though  to  adopt 
this  practice  with  safety,  the  pile  must  be  in  the  condition  that 
precedes  its  death.  When  this  sloughing  takes  place,  a cure  may 
follow.  During  the  sloughing  process,  a poultice  is  the  best  applica- 
tion. 

The  mucous  discharge  from  the  bowel  in  long-e.xisting  piles  can  only  Enemata  and 
be  met  by  enemata  and  the  application  of  astringents,  an  ointment  of  astringents, 
tannic  acid  ten  grains  to  the  ounce,  of  gall  and  opium,  or  of  extract  of 
rhatany,  half  a drachm  to  the  ounce  of  lard  or  spermaceti,  being  good 
local  applications.  The  occasional  introduction  of  a suppository  of 
tannic  acid  into  the  rectum  is  likewise  a valuable  expedient ; and  an 
enema  of  alum  or  tannin,  five  grains  to  the  ounce,  is  also  serviceable. 

Allingham  speaks  highly  of  an  ointment  of  the  persulphate  of  iron 
half  a drachm  to  one  drachm  of  the  unguentum  cetacei,  or,  as  a lotion, 
twenty  grains  to  an  ounce. 

Surgical  Treatment.  Surgical 

Unless  the  general  condition  of  the  patient  forbids,  all  piles,  external 
or  internal,  should  be  removed,  when  they  not  only  give  local  annoy- 
ance, but  by  the  hromorrhage  produced  they  upset  the  general  health 
of  the  patient  and  induce  weakness.  To  accomplish  this  many  means 
are  at  our  disposal. 

External  hcemorrhoids  ought  to  be  removed  by  abscission. 

Internal  piles  ought  never  to  be  excised  but  destroyed  by  the  galvanic  Internal  piles 
or  actual  cautery,  or  ligatured.  In  the  hands  of  many  surgeons  the  not  to  be 
ligature  still  holds  its  ground,  but  with  as  many  it  has  been  nearly,  if 
not  altogether,  superseded  by  the  cautery.  In  a few  cases  nitric  acid  is 
of  service.  I have  used  the  ligature  only  in  exceptional  cases  for  at  least 
fourteen  years.  In  Paris,  a plan  of  treatment  has  been  successful,  which 
claims  attention  as  it  receives  the  support  of  M.  Verneuil.  It  consists  of 
forced  anal  dilatations,  either  by  the  thumbs  of  the  surgeon  or  by 
means  of  a dilator,  the  piles  withering  after  one  full  dilatation  of  the 
anus. — (‘  Union  Medicale,’  March  6,  1877). 

The  ligature. — The  hajmorrhoidal  tumours  having  been  made  to  Ligature,  and  • 
protrude  by  the  patient  straining  over  a stool  containing  hot  water,  or  '“o'!®  ®f  i*se.  j 
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by  an  enema  of  warm  water,  he  should  he  placed  on  his  side  with  his 
legs  drawn  up  and  the  parts  weU  brought  into  view  by  an  assistant 
separating  the  buttocks.  The  surgeon  should  then  grasp  the  base  of 
the  turner  that  is  to  be  ligatured  by  a pair  of  forceps  such  as  that 
nguied  (Figs.  291-292),  and  separate  the  pile  from  the  skin  and  sub- 
mucous  tissue  by  scissors,  subsequently  transfixing  it  with  a needle 

Fig.  291. 


armed  with  a double  ligature  either  of  silk  or  hempen  cord.  He 
should  then  divide  the  cord  aud  tie  the  pile  tightly  in  halves, 
cutting  off  with  scissors  half  at  least  of  the  strangulated  portion  before 
finally  tightening  the  second  ligature ; a second  or  third  mass  should 
be  similarly  treated,  the  ends  of  the  ligatures  cut  off,  and  the  whole 
then  returned  within  the  sphincter.  The  surgeon  should  be  careful 
to  include  in  his  ligature  all  the  diseased  tissue,  and  when  this  has 
not  been  done  with  the  forceps,  it  is  better  to  pass  a needle  or 
tenaculum  through  the  base  of  the  pile  higher  up,  round  which  the 
ligature  may  be  looped,  than  to  remove  the  forceps  and  reapply  it. 
He  should  also  take  care  not  to  include  any  of  the  external  skin. 

The  ligatures  may  be  expected  to  separate  about  the  seventh  or 
tenth  day,  and  they  should  always  be  allowed  to  slough  off. 

After  the  operation  an  opiate  may  be  given  or  a full  dose  of  chloral 
(half  a drachm).  The  bowels  should  be  left  undisturbed  for  at  least 
two  days,  when  a dose  of  castor  oil  or  other  purge  may  be  administered, 
or,  better  still,  an  enema.  The  horizontal  position  must  be  maintained 
throughout  the  case.  If  oedema  of  the  parts  follow,  ice  may  be 
applied  or  a lotion  of  lead  and  opium ; belladonna  rubbed  down  with 
glycerine  at  times  gives  relief.  Until  the  bowels  act  the  diet  should 
be  simple,  nutritious,  but  not  stimulating.  This  operation  is  suc- 
cessful, and  has  no  special  danger,  though  it  is,  perhaps,  more  tedious 
than  the  treatment  by  cautery,  and  more  painful. 

The  cautery. — When  internal  piles  require  removal,  the  clamp  and 
cautery  are,  without  doubt,  the  best  means  to  employ,  and  the 
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thermo  cautery,  or  the  galvanic  cautery  when  it  can  be  obtained,  is 
preferable  to  the  actual.  Cusack,  of  Dublin,  suggested  this  practice 
in  1835 ; but  Henry  Lee  and  Henry  Smith  have  done  more  to  establish 
it  than  any  other  surgeons.  It  is  adopted  as  follows : — The  patient 
having  been  prepared  as  for  the  ligature  and  the  piles  protruded,  the  Witli  ttie 
anus  is  to  be  dilated  forcibly  with  the  view  of  allowing  free  manipu-  daa'P- 
lation  of  the  piles,  as  well  as  of  preventing  subsequent  spasm  of  the 
sphincter.  Each  mass  is  then  to  be  seized  seriatim 
with  the  vulsellum  forceps,  drawn  down  and  se- 
cured at  its  base  by  clamps  (Fig.  293,  a modifi- 
cation of  Curling’s,  being  as  good  as  any),  the 
upper  end  of  the  clamps  presenting  towards  the 
anus.  The  projecting  half  of  each  mass  must  then 
he  cut  olF  with  scissors,  the  surface  wiped  dry, 
and  the  cautery,  heated  to  a white  heat,  applied 
to  the  surface ; the  whole  projecting  portion  being 
burned  down  to  the  level  of  the  clamp,  a dense 
eschar  is  thus  formed.  When  the  thermo  or 
galvanic  cautery  cannot  be  had,  the  actual  cautery 
iron  ought  to  he  employed,  a second  being  at 
hand  to  use  as  the  first  cools. 

The  eschar  is  more  solid  and  firm  after  the 
thermo  or  galvanic  than  after  the  actual  cautery  j 
it  is  likewise  followed  by  less  pain,  the  heat 
being  so  intense  as  to  destroy  all  sensibility. 

Ample  experience  with  both  has  convinced  me  of 
this  fact. 

As  each  mass  is  destroyed,  the  clamp  should  be 
removed,  care  being  taken  not  to  disturb  the 
eschar.  When  all  have  been  treated,  with  the 
finger  well  greased  the  whole  projecting  mass  may 
be  returned  into  the  rectum,  it  being  a good  plan 
at  this  moment  to  return  with  it  a suppository 
of  morphia  to  soothe  pain. 

The  patients  should  be  kept  at  rest  for  at 
least  a week  after  this  operation,  but  they  will 
often  be  anxious  to  go  about  much  sooner,  saying 
that  they  feel  quite  well.  A fortnight  is  the  average  time  for  con- 
valeseuce,  hut  a week  in  good  cases  seems  sufficient.  In  one  of  the 
worst  cases  of  internal  piles  I ever  treated  I applied  the  elamp  to 
four  masses  and  burned  them  down  as  described  with  the  galvanic 
cautery.  After  the  first  day  all  pain  had  gone;  on  the  fourth  the 
bowels  acted  naturally  without  the  slightest  inconvenience,  and 
in  a week  the  man  was  up,  no  single  drawback  having  taken 
place.  Such  a ease,  however,  is  exeeptionally  good  even  for  the 
cautery. 

The  after-treatment  is  the  same  as  in  ligature,  the  local  application 
of  ice,  perhaps,  giving  greater  comfort. 

In  not  a few  examples  of  internal  haemorrhoids,  where  one  or  two  Cautery 
sessile  masses  alone  existed,  I have,  by  means  of  a speculum,  without  witliout  the 
the  aid  of  a clamp,  applied  the  galvanic  or  thermo  cautery  to  their 
surfaces  direct,  and  in  others  I have  merely  punctured  them.  Nothing 
hut  good  results  have  followed  the  practice,  and  I am  disposed  to 
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think  in  such  cases  it  is  the  best  to  adopt.  A good  sound  eschar  forms 
at  once,  and,  on  its  removal,  a recovery  takes  place. 

Demarquay  (‘Gaz.  de  Paris,’ 1860)  merely  passed  a hot  iron  over  the 
surface^  of  the  pile  to  produce  a superficial  eschar.  He  advised  also 
linear  ecrasement  where  the  piles  only  protrude  on  defajcation  and  can 
he  replaced,  where  the  sphincter  is  not  relaxed,  nor  the  mucous 
membrane  of  the  rectum  prolapsed.  In  all  other  cases  he  prefers  the 
cautery 

When  nitric  acid  is  used,  the  patient  should  be  prepared  and  treated 
in  the  same  way  as  for  the  cautery;  the  acid  should  be  applied 
with  a piece  of  wood  to  the  diseased  surface  instead  of  the  hot  iron. 
The  spoon-shaped  clamp  forceps  are  probably  the  best  to  use  under 
these  circumstances.  After  the  application  of  the  acid  the  parts  should 
be  well  oiled  and  returned.  This  practice  was  suggested  by  Dr. 
Houston,  of  Dublin,  in  1857.  To  small,  flat,  strawberry-looking  in- 
ternal haemorrhoids,  this  plan  of  treatment  is  very  applicable  ; but  is 
not  so  satisfactory  as  the  cautery.  I never  now  employ  it.  Ulcerating 
piles  may  be  treated  in  the  same  way  as  others. 

When  a fissure  or  painful  ulcer  co-exists  with  haemorrhoids,  its  base 
should  be  divided  before  the  operation  for  haemorrhoids  is  undertaken, 
or,  what  is  better,  lacerated  by  forcible  dilatation  of  the  anus. 

In  operating  on  internal  piles  the  surgeon  must  be  careful  not  to 
take  the  everted  and  possibly  oedematous  skin  that  encircles  the  mucous 
haemorrhoidal  mass  for  external  piles,  and  remove  it.  This  should  on 
no  account  be  touched.  Pendulous  external  haemorrhoids  can  also  be 
taken  away  at  the  same  time. 

In  rectal  operations  when  an  anaesthetic  is  employed,  the  patient 
requires  to  be  brought  completely  under  its  influence,  and  in  this 
condition  the  surgeon  loses  the  valuable  aid  a patient  can  give  in  pro- 
truding the  haemorrhoidal  mass,  consequently  a greater  dragging  force 
is  necessitated  to  bring  the  parts  well  into  view.  On  the  whole,  as 
large  operations  are  painful  and  somewhat  tedious,  it  is  probably  ad- 
visable to  use  the  drug. 

Local  anaesthesia  in  these  operations  is  w'orse  than  a delusion  except 
for  the  removal  of  external  piles,  but  it  is  of  use  to  assist  their  reduc- 
tion when  inflamed  and  oedematous,  and  to  give  relief  after  operation. 

With  respect  to  the  danger  of  operating,  it  is  but  small ; fatal  cases 
have  followed  both  the  ligature  and  cautery,  though  the  advocates  of 
the  latter  say  it  is  safer  than  the  former.  Mr.  Henry  Smith,  who  has 
operated  by  the  actual  cautery  in  400  cases,  had  only  four  deaths. 
On  the  whole,  the  operation  for  piles  is  a most  satisfactory  one,  and 
contains  no  greater  element  of  danger  than  any  other. 

Prolapsus  Recti. 

This  is  met  with  in  every  degree  of  severity,  from  the  mere  pro- 
trusion of  a ring  of  mucous  membrane  through  the  anus  (Pig.  294)  to 
the  prolapse  of  even  a foot  of  entire  hotoel.  In  children  a mild  form 
is  very  common;  but  it  is  usually  a symptom  either  of  some 
urinary  irritation,  such  as  a stone,  or  that  caused  by  a long  or  adherent 
prepuce ; worms,  constipation,  dysentery,  a polypus,  or  any  rectal  irri- 
tation may  likewise  induce  it,  as  may  a cough  in  very  feeble  subjects 
where  the  sphincter  has  lost  its  tone.  One  of  the  worst  cases  I have 
ever  seen  in  an  adult  was  due  to  the  existence  of  a viUous  polypus  high 
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lip  the  rectum,  the  straining  accompanying  the  affection  and  the 
hmmorrhage  being  very  severe,  but  a rapid  recovery  ensued  on  the 
removal  of  the  growth.  In 
another  case,  that  of  a lady, 
where  the  bowel  had  come  down 
for  sixteen  years  accompanied 
with  daily  haemorrhage,  and  in 
which  walking  was  rendered 
impossible  from  the  extent  of 
prolapse  (about  six  inches  of 
bowel)  the  I’emoval  of  the  mu- 
cous membrane  in  three  por- 
tions by  clamp  and  cautery 
rapidly  effected  a cure. 

To  ascertain  the  true  cause  of 
the  affection,  consequently,  is 
the  first  aim  of  the  surgeon, 
the  treatment  being  then  com- 
paratively simple.  On  its  re- 
moval the  prolapse  rapidly  disap- 
pears. 

Treatment.  — Whenever  the 
bowel  comes  down  it  should  be 
returned,  which  can  usually  be  readily  effected  by  placing  the  patient 
in  the  recumbent  posture  and  pressing  with  oiled  fingers  flat  upon  Reduction, 
the  part.  In  children,  the  utmost  gentleness  should  be  employed, 
for  with  pain,  resistance  is  produced,  and  with  it  increased  difficulty  in 
reduction.  Under  all  circumstances  the  patient  should  be  kept  in  the 
recumbent  posture.  The  bowels  should  in  children  be  relieved  lying 
down,  and  in  adults,  the  horizontal  posture  ought  always  be  assumed 
after  natural  relief.  Brodie  advised  nocturnal  relief  of  the  bowels  to 
be  encouraged  with  this  object.  When  the  parts  have  been  down  for 
some  time,  the  greatest  trouble  is  often  experienced  in  their  reduction, 
indeed,  sometimes  it  is  impossible ; although,  with  the  patient  under 
chloroform,  success  may  attend  the  gentlest  efforts  when  forcible 
attempts  had  previously  failed.  When  the  bowel  has  been  reduced,  a 
good  pad,  fastened  on  with  a T bandage  will  keep  it  in  place,  or  the 
nates  may  be  fastened  together  with  some  good  bands  of  strapping. 

When  the  bowel  is  inflamed  or  ulcerated,  conditions  that  soon  occur 

in  chronic  cases  when  the  patient  goes  about,  some  slight  scarification  Scarification. 

may  be  called  for ; hut  the  application  of  cold  in  the  form  of  ice  is 

jirobably  the  best  treatment.  In  some  obstinate  cases  in  children,  the 

free  application  of  the  nitrate  of  silver  in  stick  to  the  whole  mucous  Nitrate  of 

surface,  previously  wiped  with  lint  and  subsequently  mopped,  is  often  silver. 

followed  by  its  reduction  and  retention.  I have  never  seen  this  practice 

do  harm ; and  one  application  has  cured  the  disease.  The  injection  of 

three  or  four  ounces  of  water  made  astringent  with  tannic  acid,  in  the  Aatringenfs. 

proportion  of  three  grains  to  the  ounce ; or,  with  tincture  of  iron,  ten 

drops  to  the  ounce ; or  of  the  infusion  of  krameria,  or  decoction  of 

oak  bark,  with  or  without  alum,  after  the  bowels  have  been  relieved,  is 

a valuable  adjunct;  in  adults  the  tannic  acid  suppository  twice  a day 

is  useful,  as  also  the  application  of  the  tannic  acid  glycerine  before 

its  reduction.  A mixture  of  the  solution  of  the  perchloride  of  iron 
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with  two  of  glycerine  is  likewise  a good  application.  Costiveness 
should  never  he  allowed,  enemata  being  used  to  keep  the  bowels  empty, 
or  the  mildest  laxatives,  as  rhubarb,  castor  oil,  or  some  natural  saline 
waters  as  the  Pullna,  or  Priedrichshall.  To  give  the  bowel  tone,  tonics, 
as  a rule,  are  required,  nux  vomica  being  probably  the  best,  either 
alone  or  in  combination  with  iron.  I have  never  employed  this  drug 
in  children,  though  some  surgeons  speak  highly  of  it,  as  the  simpler 
tonics  usually  suffice.  In  children,  as  an  alterative,  rhubarb,  soda, 
and  calumba  mixture  is  to  be  recommended.  In  more  severe  cases 
of  prolapse,  the  application  of  nitric  acid  in  vertical  stripes  is  very 
valuable,  or,  what  is  better,  the  galvanic  cautery  similarly  applied.  In 
bad  cases,  it  may  be  necessary  to  remove  three  or  four  vertical  folds  of 
mucous  membrane  with  the  clamp  and  cautery,  as  for  piles.  Copeland 
suggested  the  practice  although  he  removed  the  mucous  membrane  by 
means  of  the  ligature ; Brodie  improved  upon  it  by  adopting  nitric 
acid ; and  modern  surgeons  have  still  further  simplified  the  treatment 
by  introducing  the  clamp  and  cautery,  galvanic  or  actual.  Few  opera- 
tions in  surgery  are  more  successful  than  this,  and  although  in  children 
it  is  probably  never  required,  yet  in  adults  it  should  never  be  rejected 
except  for  the  same  causes  as  operations  for  haemorrhoids.  In  very 
extreme  cases  of  prolapse,  the  linear  cauterisation  of  the  prolapsed 
bowel  may  be  advantageously  employed. 

The  treatment  of  such  a case  would  be  precisely  similar  to  that  laid 
down  in  the  last  section  for  piles. 

Polypus  of  the  Eectum. 

This  is  not  so  rare  a disease  as  authors  would  lead  us  to  believe.  In 
the  adult  it  probably  is  a rare  affection,  but  in  the  child  it  is  tAe  prin- 
sipal  cause  of  hcemorrhage  from  the  bowel,  and  from  this  fact,  cases  of 
polypus  have  been  doubtless  put  down  as  those  of  piles.  These  growths 
are  generally  found  in  children  under  ten  years  of  age.  In  hospital 
practice  they  are  mostly  seen  in  the  out-patient  department.  They 
appear  to  be  more  common  in  male  than  in  female  subjects,  since  out 
of  eighteen  cases  I have  analysed  from  my  note-book,  fourteen  were 
males,  thirteen  were  in  children  under  ten,  and  five  in  adults.  These 
vary  in  size  from  that  of  a pea  to  a large  cherry,  and  grow  from 
the  submucous  tissue,  being  covered  by  the  mucous  membrane.  When 
far  beyond  the  reach  of  the  sphincter  and  small,  they  probably  do  not 
cause  any  inconvenience,  though  when  large,  they  may  give  rise  to 
straining  of  the  bowel,  prolapsus  recti,  and  even  intussusception.  One 
of  the  worst  examples  of  prolapsus  recti  I have  ever  been  called  upon 
to  treat,  was  due  to  the  presence  of  a fibrous  polypus  situated  some 
inches  up  the  bowel  in  a man  50  years  of  age,  who  had  suffered 
from  it  for  twenty  years.  He  was  cured  by  the  removal  of  the  growth. 
Mr.  Pollock  (‘  Holmes’  Syst.,’  vol.  iv,  ed.  2)  has  given  a case  in  which 
intussusception  took  place,  and  in  another  I have  to  relate  the  same 
result  ensued.  As  they  near  the  sphincter  local  irritation  and  haemor- 
rhage are  produced,  the  growth  appearing  often  at  the  anus  as  a pink  or 
red  cherry.  Blood  sometimes  flows  from  the  anus  only  during  defeca- 
tion, at  other  times  quite  independently  of  it.  When  the  polypus  is 
low  down,  there  is  usually  with  the  blood  a free  discharge  of  mucus. 

Whenever  a child  is  brought  with  these  symptoms,  a local  examina- 
tion should  be  made,  and  to  do  this  efficiently  the  surgeon  should  sweep 
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his  finger  completely  round  the  walls  of  the  howel,  having  passed  it 
well  into  tlie  rectum.  By  doing  this,  the  polypus  will  be  di-agged  from 
its  attachment  and  its  pedicle  made  tense.  Sometimes  several  polypi 
exist  together.  I have  on  one  occasion  removed  three.  They  Structure, 
are  made  up  of  fibro-cellular  tissue,  being  more  or  less  fibrous  accord- 
ing to  the  age  of  the  patient ; hut  in  the  adult,  the  fibrous  element 
predominates. 

When  a polypus  has  been  discovered,  its  removal  is  the  only  To  be 
correct  practice.  In  children,  when  I detect  them  with  the  finger,  I removed  by 
generally  manage  to  hook  them  down,  and  in  doing  so  they  often  break 
off.  I have  never  seen  any  bleeding  follow  this  measure.  On  several 
occasions  when  I have  brought  tbe  growth  external  to  the  sphincter, 
the  action  of  the  muscle  has  broken  it  away,  and  in  this  manner,  many 
cases  of  polypi  are  naturally  cured.  When  they  do  not  break  off,  a 
ligature  may  be  applied  to  the  pedicle,  but  it  is  well  to  cut  off  tbe 
growth  after  its  application  beyond  the  knot.  In  adults,  the  ligature 
should  always  be  employed. 

On  the  removal  of  the  disease  the  symptoms  disappear,  but  when  they 
continue,  a second  polypus  will  generally  be  found. 

Villous  growths  are  occasionally  met  with  in  the  rectum  as  in  other  Villons 
parts  of  the  large  intestine, 
and  when  low  down  they 
give  rise  to  violent  strain- 
ing and  hajmorrhage.  This 
strainingmay,  indeed, gi\  e rise 
to  an  intussusception  of  the 
bowel,  or  to  prolapsus  recti. 

This  was  well  exemplified  in 
the  case  of  a woman  set.  43, 
whom  I had  under  my  care  in 
June,  1867.  She  had  suflered 
from  prolapsus  recti  after 
every  motion  for  twenty  years, 
with  more  or  less  bleeding, 
this  straining  at  times  being 
most  distressing.  When  I saw 
her,  the  bowel  was  down  for 
about  nine  inches;  blood  was  then  passing,  and  the  pain  was  great.  I 
made  a careful  examination,  but  failed  to  find  anything.  I reduced 
the  prolapsus,  and  prescribed  rest.  On  my  second  visit,  with 

the  bowel  only  down  a very  little,  I examined  her  again,  and 
with  my  finger  could  just  touch  a new  growth.  With  a pair  of  long 
forceps  I took  hold  of  it  and  brought  it  down,  finding  a splendid  speci- 
men of  the  villous  polypus.  I put  a ligature  round  its  base  at  once, 
and  cut  off  the  growth.  No  single  unfavorable  symptom  had  to  be 
recorded  subsequently ; all  her  former  troubles  at  once  disappearing 
and  a complete  recovery  ensued.  In  June,  1870,  this  woman  was  still 
well.  The  growth  is  illustrated  in  Fig.  295,  with  the  microscopical 
appearances  (Fig.  296),  and  Dr.  Moxon’s  report. 

Condylomata  are  also  very  common  about  the  anus  and  are  mostly  Condylomata. 
hut  not  always,  syphilitic,  the  irritation  of  dirt  being  probably  sufficient 
to  produce  them.  In  children  they  seem  to  come  from  the  irritation  of 
worms. 


growths  in 

Fig.  295.  rectum. 


Villotis  polypus  of  rectum. 
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Treatment.  Cleanliness,  the  application  of  nitrate  of  silver,  and  the  dusting  of 
their  surfaces  with  calomel  or  oxide  of  zinc,  generally  produce  a rapid 
cure.  Vegetations  due  to  the  irritation  of  acrid  discharges,  such  as 
gonorrhoea  or  sgphilis,  require  to  be  excised. 

Fio.  296. 


Fro.  296. — Vertical 
section  of  polypus 
through  the  line  a,  fig. 
295,  showing  vascular 
simple  and  compound 
villi,  covered  with  a 
columnar  epithelium  ; 
large  vessels  in  the 
base  on  which  the  villi 
rest;  and  sections  of 
the  follicles  of  Lie. 
berkiihu.  This  section 
represents  half  the 
thickness  of  a lobule 
of  the  polypus  seen  by 
IJ-inch  power. 


Dr.  Moxon’s  Keport  on  Villous  Growth,  with  drawings. 


Warty 

growths. 


Pnu-itus  ani. 


Warty  gptowths  are  also  met  with  about  the  anus  as  on  other 
cutaneous  surfaces.  Sometimes  they  grow  to  a great  extent  and 
then  require  excision  I have  removed  a mass  the  size  of  a fist. 

Pruritus  ani  should  generally  be  looked  upon  as  a symptom  of  some 
rectal  or  intestinal  irritation,  constipation,  or  rectal  disease.  It  is 
always  a source  of  great  distress,  the  most  distressing  being  those 
in  which  the  symptoms  occur  at  night  in  bed  preventing  sleep.  The 
best  application  I know  for  its  relief  is  a cold  sponge,  and,  having 
dried  the  parts,  the  unguentum  metallorum  made  of  equal  parts  of 
zinc,  nitrate  of  mercury,  and  subacetate  of  lead  ointments.  Some 
recommend  a lotion  of  the  nitrate  of  silver,  ten  to  fifteen  grains  to 
the  ounce.  Zinc  and  opium  ointment  is  also  beneficial.  The  applica- 
tion of  cold  through  the  rectum  plug  may  also  be  recommended.  These 
remedies,  however,  only  relieve  the  symptom  j in  order  to  cure  it  the 
cause  must  be  found  out  and  removed. 


Ulceration 
of  rectum. 


Symptoms  of 
ulcer  of 
rectum. 


Ulceration  of  the  Eectum  and  Stricture. 

The  painful  ulcer  of  the  anus  or  anal  orifice  of  the  rectum  has  been 
already  noticed,  and  it  remains  for  us  to  consider  briefly  such  other 
forms  of  ulceration  of  the  rectum  as  are  met  with  in  practice.  They 
may  be  described  as  simple,  syphilitic,  and  cancerous.  Simple  ulcera- 
tion is  by  no  means  unfrequent,  and  when  not  involving  the  anus,  it 
gives  rise  to  symptoms  which  are  usually  looked  upon  as  dysenteric. 
The  passage  of  lumpy  fseces  with  blood  and  muco-pnruleut  discharge 
are  the  chief  symptoms.  The  rapid  passage  of  the  intestinal  contents 
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through  the  sigmoid  flexure  and  rectum  gives  rise  to  a slight  griping 
paiu,  but  beyond  this,  there  are  few  general  symptoms.  On  examining 
a rectum  under  these  circumstances,  a single  ulcer  will  probably  be 
found,  but  occasionally  others.  It  may  be  somewhat  indurated  at  its 
edges,  though  its  base  is  not  so  as  a whole.  It  is  often  circular,  and  at 
times  surrounding  half  the  rectum.  In  the  case  of  a boy,  set.  16,  under 
my  treatment,  the  surface  of  the  ulcer  was  so  nodular  that  I should  have 
suspected  its  cancerous  nature  had  I met  with  it  in  an  adult,  hut  in  this 
instance  it  had  existed  for  many  months,  and  the  granulations  had 
assumed  a polypoid  nature.  It  ended  in  a recovery.  These  simple  ulcers  Prone  to 
are  also  likely  to  perforate  the  bladder  and  to  induce  recto-vesical  form  fisiuln. 
fi.stula.  I have  had  five  such  cases,  and  in  four,  colotomy  was  per- 
formed with  success,  the  operation  taking  away  the  chief  source  of  dis- 
tress, viz.  the  passage  of  faeces  with  the  urine — prolonging  life,  and 
apparently  allowing  the  ulcers  to  heal.  {Vide  paper  by  author,  ‘ Clinical 
Soc.,’  1872.) 

These  cases  can  be  treated  by  general  means,  such  as  a careful  Treatment  of 
regulation  of  the  diet,  alkaline  medicines  with  tonics,  the  administra-  ulcers, 
tion  of  laxatives  such  as  the  mistura  olei  to  cause  and  maintain  a soft 
condition  of  the  faeces,  and  the  daily  administration  of  a small  two- 
ounce  enema  of  starch  and  opium,  or  simple  oil.  The  recijmbent 
position  should  be  maintained  as  much  as  possible. 

Under  these  circumstances  a good  recovery  generally  takes  place. 

When  these  ulcers  involve  the  anus,  they  give  rise  to  the  same 
painful  symptoms  as  the  painful  ulcer  of  the  anus,  and  must  be 
treated  in  a similar  way,  viz.  by  division  of  the  superficial  fibres  of 
the  sphincter. 

Syphilitic  disease  of  the  rectum  is  a more  common  affection  and  is  Sypliilitic 
met  with  in  both  sexes,  though  more  frequently  in  women  than  in  men, 

■ the  disease  apparently  creeping  from  the  vagina  to  the  rectum.  Occa- 
sionally it  is  due,  doubtless,  to  direct  introductiou  of  the  poisou.  It 
appears  as  a more  or  less  extensive  ulceration  of  the  lower  two  inches  of 
the  rectum;  and,  as  a rule,  involving  the  anus,  as  well  as  passing  higher 
up  the  rectum.  It  is  a disease  of  the  mucous  and  submucous  tissues, 
and  is  indicated  in  its  early  stage  by  a spongy  induration  of  these 
tissues,  and  later  by  ulceration  and  the  discharge  of  a highly  irritating 
sero-purulent  or  sanguineous  discharge  and  by  a patulous  anus.  The 
anus  itself  may  also  be  the  seat  of  the  lateral,  flattened,  fleshy, 
cutaneous  outgrowth  so  common  in  syphilis,  or  it  may  be  ulcerated. 

It  is  generally  a disease  of  young  adult  life,  and  associated  with  Symptoms, 
some  syphilitic  history.  There  is  almost  always  some  pain  in  the  act 
of  defmcation,  some  looseness  of  the  bowels,  and  discharge  of  blood, 
pus,  or  mucus.  Anal  or  vaginal  fistulm  sometimes  complicate  the  case. 

In  neglected  cases  where  cicatrization  has  gone  on  with  spreading 
ulceration,  there  may  be  constipation  and  some  stricture ; indeed,  as  a 
cause  of  stricture  of  the  rectum,  this  syphilitic  disease  is  by  no  means 
unusual. 

Treatment. — Recognising  its  syphilitic  origin,  large  doses  of  the  Treatment  of 
iodide  of  potassium  ought  to  be  given,  five  grains  three  times  a day 
gradually  increased  to  ten  or  twenty  in  some  bitter  infusion  or  bark  ; rectum.” 
but  when  tonics  are  indicated,  they  may  be  given  in  combination.  The 
bowels  should  bo  kept  slightly  loose  by  the  daily  dose  of  olive  oil  or 
castor  oil,  so  regulated  as  not  to  purge,  and  the  daily  employment  of 
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an  enema  of  starch  or  gruel,  with  or  without  oil,  to  keep  the  parts  clean 
and  free  from  the  irritation  of  fseces. 

The  recumbent  posture  should  likewise  be  observed,  as  well  as 
simple,  nutritious,  but  not  bulky,  food  taken. 

Locally,  absolute  cleanliness  is  essential.  Wliere  contraction  exists 
or  is  taking  place,  the  daily  introduction  of  a bougie  anointed  with 
some  mild  mercurial  ointment  such  as  the  unguentum  metallorum,  may 
he  used ; but  for  the  patient,  the  daily  introduction  of  a candle  simi- 
larly anointed  is  preferable,  candles  being  made  of  all  sizes.  Nothing 
like  mechanical  dilatation  should  be  thought  of  as  it  is  dangerous  in  the 
extreme.  By  these  means  a cure  may  be  effected,  though  such  can 
only  be  complete  after  the  treatment  of  months.  In  very  neglected  or 
severe  cases,  a cure  is  almost  hopeless  without  colotomy.  I have  had 
some  striking  examples  under  my  care  illustrating  well  the  advantages 
of  this  operation.  The  recognition  of  the  disease  as  syphilitic  is  the 
main  point  to  he  made  out. 

Foreign  authors  describe  chancroid  disease  of  the  rectum  as  venereal 
and  not  syphilitic  ; but  in  this  country  it  is  hardly  recognised.  Such 
may,  however  be  found  amongst  those  described  as  cases  of  simple 
ulceration. 

Cancerous  ulceration  of  the  rectum,  usually  epithelial,  sometimes 
villous,  rarely  carcinomatous,  is  generally  met  with  two  or  three  inches 
up  the  bowel.  It  occasionally  occurs  higher  up  and  beyond  the  reach 
of  the  finger,  in  the  rectum,  and  occasionally  lower  down,  nearer  the 
anus  or  involving  it.  It  is  remarkably  insidious  in  its  origin  and 
uncertain  in  its  progress,  giving  rise  at  first  only  to  such  symptoms  as 
are  usually  put  down  to  constipation,  for  this  symptom  is  the  most 
prominent  feature,  while  the  occasional  pain  and  bearing  down  or 
straining  are  looked  upon  as  the  result  of  the  constipation.  In  a general 
way  it  is  only  when  some  blood  or  sero-purulent  fluid  has  passed, 
with  or  without  a motion,  that  surgical  aid  is  sought,  and  it  is  under 
such  circumstances  that  the  surgeon  discovers,  on  making  a local 
examination,  that  such  a serious  disease  exists. 

The  cancerous  ulcer  can  rarely  be  overlooked,  and  occurs  as  an  indu- 
rated, nodular,  irregular  mass.  In  its  early  stage  it  has  a smooth 
surface,  in  a later  ulceration,  the  discharge,  which  is  generally  very 
offensive,  being  made  up  of  broken-up  tissue,  blood,  and  thin  pus.  It 
involves,  as  a rule,  the  whole  circumference  of  the  bowel,  at  others  only 
a part.  It  is  always  associated  with  some  narrowing  of  the  canal,  which 
this  will  go  on  to  cause  its  complete  occlusion.  In  September,  1871, 1 
attended  with  Mr.  Turner,  of  Bermondsey,  a girl,  aet.  18,  who  had  had 
insuperable  constipation  for  seven  weeks.  I opened  her  colon  in  the 
right  loin  with  great  relief,  and  she  was  up  and  about  in  six  weeks. 
She  died  ten  months  after  the  operation  (June,  1872),  with  a rectum 
completely  occluded  from  cancerous  disease,  and  with  secondary 
tubercles  in  the  pelvic  peritoneum.  The  disease  was  examined  at  the 
Pathological  Society  by  the  Committee  on  Morbid  Growths,  and  was 
reported  on  by  Dr.  Hilton  Fagge  and  Dr.  Goodhart.  They  found  it  to 
he  of  a cancerous  nature  confined  to  the  peritoneum  and  ovary,  and 
only  leading  to  stricture  of  the  bowel  by  a secondary  process  of  con- 
traction. The  stricture  had  an  ulcerated  surface,  but  the  mucous 
membrane  did  not  show  any  cancerous  elements  (‘Trans.  Path.  Soc.,’ 
1875.)  The  symptoms,  indeed,  are  those  of  stricture. 
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Treatment. — Palliative  treatment  can  alone  be  thought  of,  such  as  Treatment  of 
the  maintenance  and  improvement  of  the  general  health  by  diet  and 
tonics;  the  removal  of  all  local  causes  of  irritation  by  the  use  of  laxa- 
tives to  render  the  motions  more  liquid  and  consequently  more  easy  for 
evacuation ; and  the  relief  of  pain  by  the  use  of  euemata  of  starch  and 
opium  or  by  morphia  suppositories. 

In  the  very  early  stage  of  the  affection  before  ulceration  has  taken 
place,  the  use  of  bougies  may  be  justifiable  and  useful,  but  when  ulcera- 
tion exists  they  are  injurious  and  dangerous.  When  the  obstruction 
becomes  a symptom  of  importance,  surgical  treatment  will  have  to 
be  thought  of;  but  this  will  be  considered  under  the  heading  of  stric- 
ture of  the  bowel. 

Complications  of  ulceration.  Complica- 

All  cases  of  ulceration  of  the  rectum  may  go  on  to  cause  stricture ; j, 

the  cancerous  cases  to  a certainty  must,  the  syphilitic  often  do,  and  the 
simple  may  when  extensive.  The  two  latter  cause  a cicatricial  stricture  Stricture  as  a 
resulting  from  the  contraction  of  the  cicatricial  tissue  in  the  mucous 
and  svibmucous  tissue ; the  first  producing  a stricture  by  simple  incre- 
ment. They  may  also  all  be  complicated  with  deep-seated  abscesses 
and  fistula,  and  with  hemorrhoids.  The  surgeon  should  therefore  haniorrhoids 
always  be  careful  when  treating  these  affections  to  examine  the  rectum 
minutely,  as  it  is  only  too  common  to  meet  with  cases  that  have  been 
subjected  to  useless  operations  for  piles  and  fistula,  when  these  affec- 
tions were  the  results  of  a far  more  serious  disease,  such  as  stricture 
or  ulceration  of  the  rectum. 

Again,  any  of  these  forms  of  ulceration  may  extend  into  the  bladder  Ulceration 
or  urethra.  I have  had  five  examples  of  such  cases  of  vesico-intestinal  bladder, 
fistula  under  my  care  in  males,  and  one  in  a female,  in  all  of  which 
the  agonies  of  a foreign  body  in  the  bladder  were  added  to  those  pro- 
duced by  the  ulceration,  and  in  the  four  male  cases  complete  relief  was 
afforded  by  colotomy.  In  three  of  these  the  ulceration  seemed  to  be  of 
the  simple  kind.  In  another  the  existence  of  rectal  ulceration  was 
first  revealed  by  a sudden  rush  of  urine  through  the  rectum  after  an 
attack  of  retention. 

I have  seen  many  cases  of  recto-vaginal  fistula  as  a consequence  of  Ulceration 
syphilitic  and  cancerous  disease.  ''“guia. 

Stricture  of  the  Rectum. 

In  the  majority  of  cases  this  is  caused  by  cancerous  disease,  in  many  On  stricture 
it  is  the  result  of  an  inflammatory  process,  simple  or  syphilitic,  from 
the  cicatrization  of  deep-seated  and  extensive  ulceration;  in  others,  it 
is  due  to  the  contraction  of  inflammatory  material  poured  out  external  Causes, 
to  the  bowel  in  the  submucous  tissue ; in  exceptional  instances,  it  may 
arise  from  contraction  of  the  parts  external  to  the  bowel  after  pelvic 
cellulitis,  and  Curling  quotes  a case  where  it  was  the  direct  result  of 
an  injury. 

In  all  these  conditions,  the  calibre  of  the  intestine  is  gradually  or  Condition  of 
rapidly  encroached  upon,  till  at  last  complete  obstruction  takes  place.  incases 
1'he  stricture  may  appear  after  death  as  an  annular  contraction  of  the  ° 
bowel  with  adventitious  material  in  the  submucous  tissue  and  hyper- 
trophy of  the  muscular  coat,  looking  very  like  a so-called  scirrhous 
pylorus ; or  as  a thickened,  ulcerated,  irregular  mass  of  cancerous 
material  infiltrating  all  the  tissues  of  the  bowel,  although  rarely 
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extending  'beyond  two  or  three  inches  in  length.  The  bowel  above 
the  stricture  will  always  be  dilated,  at  times  even  to  rupturing, 
ulceration  of  the  colon  being  a very  common  consequence  of  the 
dilatation.  Below  the  stricture  there  will  often  he  found  pedun- 
culated, fleshy,  or  cancerous  growths.  These  points  are  well  seen  in 
Fig.  297. 

It  has  been  already  pointed  out  that  fistula,  ischio-rectal,  vesical, 

or  vaginal,  abscesses  and  hemorrhoids, 
are  common  accompaniments  of  stricture. 

The  disease,  taken  as  a whole,  is  twice 
as  common  in  women  as  in  men,  and 
I found  from  my  own  notes  that  thirty- 
two  out  of  forty-eight  consecutive  cases 
were  of  the  former  sex.  But  syphilitic 
stricture  is  more  common  in  the  female, 
and  cancerous  in  the  male. 

Curling,  in  quoting  67  cases  of  cancer, 
gives  44  in  males;  and  in  my  48  cases 
20  were  found  in  subjects  under  thirty, 
15  of  these  being  women,  and  mostly, 
if  not  all,  syphilitic  ; 22  were  in  subjects 
over  forty,  half  being  men,  the  majority 
of  these  being  probably  cancerous. 

The  approach  of  the  disease  is  very 
iusidious,  whatever  may  be  its  origin  or 
nature,  and  the  symptoms  are  generally 
such  as  have  been  given  under  the  heading 
of  cancerous  ulceration  of  the  bowel. 

Constipation  is  the  one  early  symptom, 
and  it  is  not  till  some  ulceration  has  com- 
menced either  at  the  stricture  or  above 
it,  that  others  appear.  Of  these  the  most 
common  are  diarrhoea,  with  lumpy  stools, 
containing  blood,  pus,  or  mucus : straining  at  stool,  and  a sensation  of 
lurning  in  the  part  afterwards ; at  last  a complete  stoppage,  abdomind 
distension  and  dyspeptic  symptoms. 

An  examination  with  the  finger  carefully  introduced  into  the  rectum 
will,  as  a rule,  at  once  reveal  the  true  nature  of  the  case,  for  about  two 
inches  up  the  bowel  the  narrowing  will  usually  be  felt  with  or  without 
ulceration  or  the  infiltration  of  the  part  with  new  tissue,  sometimes 
the  stricture  is  beyond  the  reach  of  the  finger,  and  then  probably  by 
pressure  upon  the  abdomen  above  the  pelvis  with  the  free  hand,  or,  by 
the  introduction  of  the  hand  into  the  rectum  the  disease  may  be  felt. 

■When  the  stricture  is  annular  it  is  probably  cicatricial  or  fibrous, 
possibly  cancerous. 

When  epithelial  or  positively  cancerous,  it  will  be  infiltrated  with  a 
nodular,  irregular  mass  of  new  tissue  which  may  be  breaking  down 
and  ulcerating,  and  occasionally  the  mass  can  be  felt  externally  at  the 
brim  of  the  pelvis  over  the  left  iliac  fossa. 

When  syphilitic,  the  ulceration  will  probably  extend  upwards  from 
the  anus,  and  such  anal  integumental  outgrowths  as  have  been  already 
mentioned  will  exist. 

In  ordinary  cases  of  cancerous  stricture  there  is  an  inch  of  healthy 
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rectum  between  the  stricture  and  the  anus,  though  in  exceptional  in- 
stances and  where  disease  is  extensive  the  anus  is  involved. 

In  advanced  cases,  the  anus  will  appear  patulous,  and,  on  separating 
the  buttocks,  a red,  brick-dust  coloured,  faeculent  discharge  may  run 
out ; wind  will  also  pass  without  effort. 

To  the  flat,  tape-like,  or  figured  faeces  which  some  authors  regard  Flat,  tape- 
as  being  characteristic  of  this  disease,  I concur  with  Curling,  in  not  <®ces. 
ascribing  much  importance,  since  sucli  a condition  of  motion  is  not 
uncommon  even  in  a state  of  health,  when  the  bowels  are  irritable ; 
besides  many  other  conditions  of  the  pelvic  parts  may  give  rise  to  the 
same  thing.  When  a patient  never  passes  a well-formed  motion,  large 
or  small,  the  case  looks  suspicious  j and  when  on  the  other  hand,  a large 
well-formed  stool  is  occasionally  seen,  the  probabilities  of  a stricture 
existing  are  very  slight. 

The  examination  with  a tube,  of  a diseased  rectum  flexible  or  other-  Caution  in 
wise,  with  or  without  injection,  requires  the  greoitest  care  and  gentle- 
ness,  as  the  gut  is  easily  perforated  or  ruptured ; moreover,  the  surgeon 
may  be  misled  to  suspect  obstruction  where  none  exists,  by  the  end  of 
the  instrument  striking  against  the  sacrum,  or  being  caught  in  a fold 
of  mucous  membrane. 

It  must  also  be  remembered,  iu  examining  a rectum  for  a sup-  Symptonisof 
posed  stricture,  that  its  calibre  may  he  more  or  less  completely  en-  “'"f 

croached  upon  by  pelvic  tumours,  uterine,  ovarian,  prostatic,  hydatid,  pvescnce°of 
or  hony.  Some  few  years  ago  I had  a case  with  Dr.  De’Ath,  of  Buck-  tumour, 
ingham,  in  which  an  hydatid  tumour  caused  complete  obstruction  to 
the  rectum  as  well  as  to  the  bladder,  and  although  the  latter  organ  was 
emptied  on  the  evacuation  of  the  hydatid  contents,  the  patient  died 
unrelieved  from  an  enormously  over-distended  and  ruptured  colon 
(‘  Trans.  Path.  Society,’  1866).  In  April,  1870,  I saw,  with  Mr. 

Phillips,  of  Leinster  Square,  a most  interesting  case  of  complete  ob- 
struction of  the  bowels  iu  a lady,  mt.  46,  caused  by  the  presence  of  a 
arge,  loose,  cancerous  growth  hanging  into  the  pelvis  from  the  perito- 
neum, covering  in  the  promontory  of  the  sacrum.  The  tumour  had 
been  regarded  by  an  eminent  physician-accoucheur  as  uterine.  Colotomy 
was  performed  with  great  relief,  but  death  took  place  on  the  third  day 
from  collapse  caused  by  a sudden  rupture  of  the  tumour  and  escape  of 
its  softened  contents  into  the  peritoneal  cavity.  In  March,  1875,  I also 
opened  the  descending  colon  of  a boy,  set.  18,  for  complete  obstruction 
of  the  rectum  from  a cancerous  tumour  that  filled  the  pelvis  and  the 
abdomen  as  high  as  the  umbilicus.  The  boy  survived  the  operation 
two  months,  dying  from  other  causes  than  obstruction, 

Teeatment. — It  is  so  rare  for  a surgeon  to  be  consulted  about  a Treatment  of 
stricture  of  the  rectum  till  the  ulcerative  stage  has  set  in,  or  almost  stricture  of 
complete  obstruction  has  taken  place,  that  he  has  few  opportunities  of  fsc'w™- 
testmg  the  value  of  dilatation  of  the  stricture ; since  this  practice  is 
clearly  useless,  if  not  injurious,  under  these  circumstances.  In  cica- 
tricial or  inflammatory  strictures,  however,  it  is  the  oulj'  form  of 
practice  upon  which  reliance  can  be  placed. 

Dilatation  should  be  eft'ected  by  mechauical  means,  but  applied  with  Dilatation, 
caution,  and  forcible  dilatation  is  inadmissible.  Many  instruments 
have  been  invented  for  the  purpose,  but  the  elastic-gum  bougie  is  the 
favourite.  I have,  however,  known  so  much  harm  to  follow  its  use 
that  1 have  abandoned  it,  and  prefer  the  sponge-tent,  by  which  a stric- 
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ture  can  be  dilated  in  a painless  and  less  dangerous  way.  When  it  does 
not  produce  any  irritation,  a second  and  larger,  may  be  passed  in  two 
days,  but  when  irritation  is  set  up,  the  repetition  of  the  operation 
should  be  postponed  till  it  has  subsided.  By  these  means  a simple 
stricture  may  be  checked  in  its  progress,  and  even  dilated,  though 
rarely  cured.  This  practice  may,  however,  prolong  life  for  years.  Mr. 
Curling  gives  a case  in  which  he  believes  he  cured  an  annular  stric- 
ture in  a lady,  set.  24,  by  incisions  and  dilatation.  I cannot,  however, 
say  that  I have  met  with  similar  success. 

M.  Verneuil,  in  the  ‘Gazette  Medicale  de  Paris  ’for  January,  1873, 
has  advocated  the  operation  of  “ linear  rectotomy  ” for  the  cure  of 
stricture,  meaning  by  this  operation  an  incision  through  the  stric- 
ture and  entire  thickness  of  the  bowel  downwards  and  through 
the  anus,  including  the  sphincter,  in  the  median  dorsal  line.  He 
adduces  two  cases  in  which  he  performed  this  operation,  and  apparently 
with  benefit.  Dr.  P.  Lente,  of  New  York,  has  also  advocated  a like 
practice  (‘ American  Journ.  of  Med.  Sciences,’ July,  1873),  adopting, 
however,  an  anterior  as  well  as  posterior  incision  in  noii-malignant 
strictures. 

This  dilatation,  however,  is  only  a means  to  an  end,  and  that  end  is  to 
secure  an  opening  for  the  passage  of  the  mtestinal  contents.  Enemata 
are  valuable  aids  to  effect  this  purpose,  the  daily  washing  out  of  the 
bowel  with  gruel  and  oil  or  the  daily  dose  of  mist,  olei  with  manna, 
confection  of  senna  with  sulphur,  or  any  other  gentle  laxative  that  the 
patient  by  experience  has  found  to  suit,  giving  great  relief  Cod-liver 
oil  in  full  doses  often  acts  as  a laxative  as  well  as  a tonic.  Care, 
too,  should  be  observed  in  the  introduction  of  the  tube,  for  iu  a 
cancerous  bow’el  perforation  is  very  liable  to  occur,  and  even  in  a 
healthy  one  this  accident  has  taken  place,  the  Guy’s  Museum 
containing  a Prep.  (1877*’“),  in  which  the  colon  was  perforated  by  a 
bougie  thirteen  inches  from  the  anus  for  an  imaginary  stricture, 
and  a second  (1877'’®),  in  which  an  O’Beirne’s  tube  perforated  the 
rectum  five  inches  from  the  anus  in  an  attempt  to  pass  it  up  the 
healthy  bowel  to  give  relief  in  a case  of  obstruction  after  the  reduction 
of  a hernia. 

How  far  it  is  safe  to  allow  a patient  to  pass  a bougie  for  himself  or 
herself  is  another  question.  I am  disposed  to  think  it  is  unwise  to  allow 
it  when  the  bougie  is  solid,  having  seen  great  irritation  and  conse- 
quently harm  follow  the  practice,  and  in  several  cases,  deep-seated  sup- 
puration. Curling  has  given  a case  where  the  patient  caused  his  own 
death  by  perforating  the  bowel  half  an  inch  in  e.xtent  above  the  stricture. 
I have  consequently  been  in  the  habit  of  mstructing  my  patients  to 
use  tallow  candles  as  bougies,  and  have  been  satisfied  with  the  practice. 

There  comes  a time,  however,  when  this  treatment  by  dilatation 
ceases  to  be  beneficial  or  is  associated  with  so  much  distress  as  to  forbid 
its  use ; as  when  the  stricture  has  so  closed  as  to  render  it  useless ; or  so 
ulcerated  as  to  render  it  unwise  to  adopt  the  practice.  Under  these 
circumstances  the  question  of  excision  of  this  disease  or  the  operation  of 
Colotomy  may  be  considered.  The  former  operation  will  be  discussed 
later  on.  The  latter  gives  comfort  to  a degree  that  sometimes 
astonishes  and  always  gratifies ; it  prolongs  life,  and  adds  materially 
to  its  comfort,  and  little  more  than  this  can  be  said  of  most  opera- 
tions ; moreover  it  is  not  found  to  be  practically  associated  with  such 
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inconvenience  as  surgeons  of  old  have  theoretically  attributed  to 
it.  But  it  should  not  be  postponed  till  the  powers  of  life  have 
become  so  exhausted  as  to  render  poor  the  chances  of  recovery  from 
the  operation;  or,  till  the  caecum  or  large  intestine  has  become  so 
distended  as  to  be  much  damaged  or  inflamed.  It  should  be 
undertaken  as  soon  as  it  is  clear  that  the  disease  has  passed  When  to  be 
beyond  the  reach  of  local  treatment  and  the  general  powers  of  the  undertaken, 
patient  are  beginning  to  fail ; or  as  soon  as  the  local  distress  finds  no 
relief  from  palliative  measures,  and  a downw'ard  course  is  evidently 
approaching.  The  difficulties  of  colotomy  are  not  great,  nor  are  its 
dangers  numerous ; when  unsuccessful,  it  has  been  often  made  so  by 
delay  in  its  performance  from  the  want  of  power  in  the  patient,  or 
from  the  secondary  effects  of  the  disease  on  the  abdominal  viscera. 

When  most  successful  it  gives  immediate  relief  to  most  of  the  sym- 
ptoms, and  makes  life  worth  retaining.  When  least  so,  it  lessens  pain 
and  renders  endurable  what  remains  of  life.  The  operation  is  now 
established  and  creditably  so  to  surgical  art,  although  it  must  be 
admitted,  that  in  the  general  way,  it  is  apt  to  be  postponed  until  too 
late  a period  to  demonstrate  its  full  value. 

Excision  of  the  Lower  End  of  the  Rectum. 

This  operation  has  but  recently  received  attention  in  this  country.  Excision  of 
although  practised  abroad  by  Lisfranc  and  others  fifty  years  ago.  It  rectum, 
has,  however,  been  performed  by  Billroth  and  other  German  surgeons, 
and  by  Dr.  Levis,  of  Pennsylvania. 

It  has  been  advocated  as  a means  of  cure  for  cancerous  and  other 
strictures  of  the  rectum,  and  from  Mr.  II.  Cripps’s  Jacksonian  Prize 
Essay  (1877)  it  seems  to  have  been  successful ; since  he  records  that  out 
of  44  cases  which  he  collected,  only  9 died,  or  1 in  5 ; that  in  14,  recur-  statistics  of 
rence  took  place  from  four  months  to  three  years ; that  in  8,  there  was  operation, 
no  recurrence  when  the  cases  were  last  reported  at  the  following  periods  : 

One  year,  1,  2,  2,  4,  4,  6,  and  many  years  respectively  after  operation; 
and  in  3 the  patients  were  well  some  months  afterwards. 

He  likewise  records,  that  in  23  cases,  defincation  was  subsequently 
normal ; in  6,  that  fajces  could  be  retained  when  not  too  fiuid,  and  in  7, 
that  there  was  incontineuce.  With  these  facts  it  is  clear  that  the 
operation  for  the  removal  of  cancerous  or  other  disease  of  the  rectum 
by  excision  is  a justitiable  and  possibly  a beneficial  measure,  and  that  it 
should  be  undertaken  when  the  disease  is  local  and  can  be  so  defined  when 
and  isolated  as  to  come  within  the  reach  of  the  surgeon’s  skill.  applicable. 

It  is  clearly  inapplicable  when  the  disease  has  extended  high  up  When 
and  the  parts  around  the  rectum  are  infiltrated  with  cancerous  disease,  inapplicable. 
I have  had  no  personal  experience  of  the  measures,  never  having 
attempted  to  remove  more  than  anal  growths. 

It  would  seem  that  about  2 j to  3 inches  of  rectum  may  be  removed 
with  safety,  and  that  when  the  bladder  is  fairly  distended  and  trac- 
tion is  made  upon  the  rectum,  the  peritoneal  pouch  is  less  likely  to  be 
drawn  down  with  it  than  when  the  bladder  is  empty.  I have  satisfied 
myself  upon  these  points  by  experiments  upon  the  cadaver.  After  a 
metallic  bougie  has  been  introduced  into  the  bladder  to  serve  as  a guide  The 
to  the  position  of  and  to  steady  the  urethra,  an  incision  is  to  be  made  operation, 
from  the  base  of  the  scrotum  to  the  coccyx,  encircling  both  sides  of  the 
anal  aperture.  The  hand  of  the  operator  may  then  be  introduced 
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behind  the  bowel  into  the  hollow  of  the  sacrum,  in  order  to  tear  the 
rectum  loose  from  its  posterior  attachments.  By  means  of  the  finger 
and  a pair  of  serrated  scissors,  the  adhesions  all  around  the  rectum 
where,  on  account  of  the  disease,  it  may  be  firmly  attached  to  the 
prostate  gland  and  neck  of  the  bladder,  should  be  broken  up.  The 
cancerous  gut  should  next  be  carefully  dissected  from  these  parts,  expos- 
ing to  view  the  prostate  and  the  lower  part  of  the  bladder,  and,  while 
this  is  being  done,  the  vessels  should  be  carefully  ligatured  or  torsed  as 
soon  as  divided  and  double  sutures  passed  through  the  skin  into  the 
rectum,  above  the  proposed  line  of  excision.  These  should  not,  how- 
ever, be  fastened,  but  left  in  position  to  give  perfect  control  of  the 
parts.  When  the  rectum,  including  the  cancerous  portion,  has  been  thus 
carefully  and  thoroughly  isolated,  the  gut  ought  to  be  drawn  forcibly 
down  by  seizing  the  tumour,  and  the  scissors  employed  to  cut  through 
the  walls  of  the  bowel ; a section  of  the  rectum  three  inches  in  length 
can  then  be  made,  the  sutures  knotted,  and  the  gut  securely  stitched 
to  the  surrounding  integuments. 

Atony  of  the  Colon  and  Bilatation  of  the  Bectnm. 

These  conditions  are  not  unfrequently  met  with  in  practice.  In  old 
people,  the  colon,  for  want  of  power,  often  becomes  enormously  distended 
with  ffficulent  matter  from  gradual  accumulation,  and  this  condition 
frequently  causes  death.  In  some  cases,  it  gives  rise  to  the  idea 
of  stricture  of  the  rectum,  and  every  surgeon  must  have  been  called 
to  cases  in  which  impacted  faeces  in  the  rectum  and  colon,  associated 
with  the  discharge  of  small,  loose,  offensive  motions  mixed  with  mucus 
and  sometimes  blood,  has  misled  the  attendant.  Some  years  ago, 
I was  asked  to  see  a lady  over  seventy,  who  had  been  bed-ridden  for 
six  months,  and  was  supposed  to  be  dying  from  constipation  and 
stricture  of  the  rectum,  nothing  but  small  lumpy  and  loose  motions 
having  passed.  No  disease  whatever  existed  beyond  the  impacted 
rectum  and  distended  colon  from  atony  of  the  bowel  from  old  age. 
The  masses  were  mechanically  removed  by  means  of  the  lithotomy 
scoop  and  enemata  of  oil,  &c.,  and  she  lived  four  years,  simply  to  die 
of  old  age. 

In  this  form  of  constipation,  the  value  of  nux  vomica  is  well  seen,  a 
pill  of  half  a grain  of  the  extract  with  half  a grain  of  belladonna,  twdce 
a week  or  oftener,  giving  tone  to  the  intestine,  and  acting  as  a 
purge. 

In  women  specially,  who  have  been  in  the  habit  of  neglecting 
their  bowels  and  allowing  the  rectum  to  be  a closed  receptacle  for 
fmculent  matter,  the  cavity  not  only  becomes  much  distended,  but 
seems  to  lose  the  power  of  contracting  and  expelling  its  contents.  I 
had,  some  years  ago,  at  Guy’s,  a case  illustrating  these  points.  The 
rectum,  on  examination,  feeling  like  a loose  bag,  large  enough  to 
admit  a fist  was  always  full,  having  evidently  lost  all  power  of 
expulsion.  The  woman  in  young  life  had  neglected  herself,  and  in 
middle  age  could  not  overcome  the  effects  of  such  neglect.  By  daily 
enemata  of  cold  water  to  wash  out  the  bowel,  and  the  subsequent 
injection  of  an  astringent  liquid,  such  as  the  decoction  of  bark  and 
alum,  with  the  daily  use  of  a pill  containing  half  a grain  of  extract 
of  nux  vomica  mixed  with  gentian,  a complete  recovery  took  place. 
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The  Administration  of  Food  and  Medicine  by  the  Rectum. 

Pliysiologists  have  long  known  that  water,  certain  forms  of  food,  and  A.bsorption 
medicines  are  absorbed  by  the  rectum,  and  physicians  have  acted  upon  rectum, 
this  knowledge ; though  possibly  the  physiological  fact  has  not  been 
utilised  so  fully  as  it  deserves. 

It  has,  however,  such  an  important  bearing  for  good  upon  surgical 
practice,  that  it  would  be  well  to  regard  the  rectum  as  a second  stomach, 
and;  in  certain  cases,  to  use  the  one  for  nutritive  or  medicinal  purposes 
as  a substitute  or  accessory  for  the  other.  I have  for  years  acted  upon 
this  principle,  and  have  every  reason  to  be  satisfied  with  the  result. 

Indeed,  in  any  case  of  disease  or  injury  in  which  nutriment  is  essential.  Nutrient 
and  the  stomach  refuses  to  receive  or  retain  food,  I have  never  hesitated  enemata. 
to  resort  to  the  nutrient  enema. 

I do  so  also  in  cases  of  abdominal  injury  or  disease,  in  which  it  is 
inexpedient  to  give  the  stomach  or  small  intestines  work  to  do.  In  aged 
patients  after  injury  or  operation,  when,  from  shock,  the  stomach  seems 
incapable  of  doing  its  duty,  as  well  as  in  all  cases  of  persistent  vomit- 
ing, whether  after  the  use  of  anaesthetics  or  otherwise,  to  give  time  for 
the  stomach  to  regain  its  tone.  The  use  of  the  nutrient  enema  for  a 
few  hours  often  tides  over  a slight,  and  for  days,  over  a great  difficulty, 
as  without  doubt  it  supplies  food  to  the  body  almost  as  well  as  the 
usual  meal,  and  does  so  under  circumstances  in  which  the  latter 
cannot  or  ought  not  to  be  administered.  In  a case  I hud  with 
Dr.  Parsons  Smith,  of  Addiscombe,  life  was  entirely  maintained  for  fif- 
teen weeks  by  its  use ; and  I could  adduce  others  in  which  its  beneficial 
influence  was  most  marked.  Dr.  Flint,  of  New  York,  has  published  one 
case  in  which  life  was  sustained  for  fifteen  months  by  this  method,  and 
he  adds,  that  during  five  years,  the  patient  had  depended  almost  entirely 
upon  it.  In  cases  of  unconsciousness  from  anaesthetics  or  otherwise, 
this  practice  should  be  followed  in  pi-eference  to  any  other,  as  it  seems 
more  than  probable  that,  under  these  circumstances,  any  fluid  which 
it  is  attempted  to  pour  into  the  mouth  passes  into  the  lungs  rather 
than  into  the  oesophagus,  and  consequently  hastens  death. 

Directions  for  use. 

The  bowels  should  be  emptied  by  a simple  enema  before  the  nutrient  Rules  for 
one  is  introduced.  gmdance. 

The  nutrient  enema  should  be  used  every  four  or  six  hours,  and 
should  not  consist  of  more  than  six  ounces. 

The  material  should  be  tepid,  and  introduced  sloioly,  as  the  rectum 
repudiates  any  sudden  distension. 

After  its  adminstration,  a napkin  should  be  pressed  against  the  anus 
until  the  disposition  to  expel  it  has  passed  away. 

When  the  expulsion  tendency  is  great,  opium  may  be  added  to  the 
enema  ; indeed,  under  all  circumstances,  it  is  of  advantage. 

At  times,  the  enema  is  retained  better  when  introduced  some  six  inches 
into  the  rectum  than  within  the  sphincters. 

When  injections  are  badly  tolerated  at  first  they  may  at  times  be 
well  retained  if  they  are  persisted  in. 

The  best  materials  for  these  enemata  are — milk,  eggs,  meat  juices 
with  pancreas  or  pancreatic  emulsion,  and  these  may  be  employed  at 
different  times.  It  is  a mistake  to  keep  too  long  to  one  kind. 
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Milk  and  eggs,  alternating  witli  one  of  meat  juice  and  pancreas, 
seems  to  be  preferable. 

As  a meat  emulsion,  Kaufmann’s  mixture  is  excellent,  composed 
of  a pound  of  minced  beef,  a third  of  a pound  of  fresh  pancreas,  and 
half  a pint  of  cold  water.  The  whole  allowed  to  macerate  for  three 
quarters  of  an  hour,  gradually  raised  to  the  boiling  point,  and  boiled  for 
two  minutes.  The  mixture  will  then  have  been  reduced  to  the  con- 
sistence of  a thick  soup. 

When  this  mixture  is  not  at  hand,  good  beef  tea  or  mutton  broth 
may  be  employed,  to  which  Liebig’s  extract  of  meat  may  be  added. 

In  making  beef  tea  or  broth,  long  boiling  does  no  good.  A pound  of 
finely-minced  meat  macerated  in  half  a pint  of  cold  water  for  three  or 
four  hours  will  give  an  excellent  mixture ; and,  if  the  whole  is  well 
shaken  for  half  an  hour,  nearly  the  same  result  is  obtained. 

Rectal  medication  in  its  way  is  as  valuable  as  alimentation,  more 
particularly  when  morphia,  opium,  or  mercury  is  prescribed.  The 
former  drugs  administered  after  an  operation  before  the  influence  of  the 
ansesthetic  has  passed  off,  doing  more  to  calm  the  patient  and  give  rest 
than  any  other  method,  more  particularly  in  cases  of  abdominal 
surgery. 

The  latter  employed  twice  a day  acting  on  syphilitic  patients  in  such 
a quiet  and  beneficial  way  as  to  lead  me  to  look  upon  it  as  the  best 
method  of  bringing  any  one  under  its  influence. 
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